(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 130 016 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

05.09.2001 Bulletin 2001/36 

(21) Application number: 99971804.2 

(22) Date of filing: 10.11.1999 



(51) mtci7: C07D 263/22, C07D 413/12, 
C07D 41 7/1 0, A61 K 31/421 , 
A61 K 31/435, A61 K 31/445, 
A61K 31/496, A61K 31/541, 
A61K 31/55, A61K 31/44 

(86) International application number: 
PCT/JP99/06260 

(87) International publication number: 

WO 00727830 (18.05.2000 Gazette 2000/20) 



(84) 


Designated Contracting States: 


• TOKUYAMA, Ryukou 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Katsuyama-shl, Fukui 911-0813 (JP) 




MC NL PT SE 


• TSUBOUCHI, Masatoshi 




Designated Extension States: 


Katsuyama-shl, Fukui 911-0813 (JP) 




AL LT LV MK RO SI 


• TOMITA, Yayoi 






Katsuyama-shi, Fukui 911-0813 (JP) 


(30) 


Priority: 11.11.1998 JP 32013798 






27.09.1999 JP 27323099 


(74) Representative: 






Sternagel, Fleischer, Godemeyer & Partn r 


(71) 


Applicant: HOKURIKU SEIYAKU CO., LTD. 


Patentanwalte 




Katsuyama-shl, Fukul 911-0813 (JP) 


An den Garten 7 






51491 Overath (DE) 


(72) 


Inventors: 


• 


KADO, Noriyuki 






Katsuyama-shi, Fukui 911-0813 (JP) 





(54) THIOCARBAMIC ACID DERIVATIVES 

(57) Thiocarbamic acid derivatives represented by 
the following general formula or salts thereof which are 
useful as antibacterial agents: 




wherein R 1 represents an alky I group which may be sub- 
stituted, or a cycloalkyl group which may be substituted; 
and R 2 : R 3 , and R 4 independently represent hydrogen 
atom, a halogen atom, an alkyl group which may be sub- 
stituted, an alkogyl group which may be substituted, an 
amino group which may be substituted, an alkanoyl 
group which may be substituted, a cycloalkyloxy group 
which has a heteroatom as a ring constituting atom and 
which may be substituted, or a saturated heterocyclic 
group which may be substituted; or any two of R 2 , R 3 , 
and R 4 may bind to each other to form, together with the 
benzene ring, a condensed hydrocarbon ring which may 
be substituted. 
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Description 

Technical Field 

5 [0001] The present invention relates to novel thiocarbamic acid derivatives or salts thereof which are useful as med- 
icaments, particularly as antibacterial agents. 

Background Art 

10 [0002] As compounds having the 3-aryl-2-oxooxazolidine structure which are analogous to the compounds according 
to the present invention, Japanese Patent Unexamined Publication No.(Sho) 60-8277, Journal of Medicinal Chemistry, 
Vol. 39, p.673 (1 996) and the like disclose N-[(3-aryl-2-oxooxa2olidin-5-yl)methyl]acetamide derivatives; Current Phar- 
maceutical Design, Vot. 2, p. 175 (1996), Journal of Medicinal Chemistry, Vol. 32, p.1673 (1989) and the like disclose 
3-aryl-5-hydroxymethyl-2-oxooxa2olidine derivatives, 3-aryl-5-halogenomethyl-2-oxooxzolidine derivatives and the 

is uke; and Japanese Patent Unexamined Publication No.(Hei) 9-316073 and the like disclose N-(3-heteroaryl-2-oxoox- 
azolidin-5-yl)methylthioacetamide derivatives, N-tS-heteroaryl^-oxooxazolidin-S-yiJmethyl-N^methylthiourea deriva- 
tives and the like. These compounds are described to have antibacterial activities against Gram-positive bacteria. 
However, the antibacterial activities of these compounds are insufficient, and development of more excellent antibac- 
terial agents has been desired. 

20 [0003] Various antibacterial agents such as antibiotics and synthetic antibacterial agents, each having different mech- 
anism of action, have been clinically used as therapeutic agents for infectious diseases. Upon the use of these anti- 
bacterial agents, appearance of multiple drug-resistant bacteria including bacteria such as Methicillin-resistant Sta- 
phylococcus aureus (MRSA) has become a worldwide problem. In patients having an underlying disease and being 
subjected to chemotherapy, those being subjected to administration of an immunosuppressive agent in organ trans- 

25 plantation, and those suffering from AIDS or another disease as so-called immunocompromized hosts, increase in 
opportunistic infection has been recognized, and development of chemotherapy for diseases caused by atypical acid- 
fast microorganism has especially desired for which only a few effective antibacterial - agents are available. Moreover, 
need of chemotherapy of infectious diseases caused by Mycobacterium avium complex (Mycobacterium avium, My- 
cobacterium intracellulare) among atypical acid-fast microorganisms have become a serious problem. The object of 

30 the present invention is to provide compounds which have excellent antibacterial activity against clinically isolated 
strains and atypical acid-fast microorganisms including multiple drug-resistant bacteria as welt as type bacteria. 

Disclosure of the Invention 

35 [0004] The inventors of the present invention made intensive studies to achieve the aforementioned object. As a 
result, they found that novel thiocarbamic acid derivatives represented by the following general formula or salts thereof 
have excellent antibacterial activity against clinically isolated strains and atypical acid-fast microorganisms including 
multiple drug-resistant bacteria as well as type bacteria. The present invention was achieved on the basis of the above 
findings. 

40 [0005] The present invention thus relates to novel thiocarbamic acid derivatives represented by the following general 
formula (I) or salts thereof: 



45 




S 

so 

wherein R 1 represents an alkyl group which may be substituted, or a cycloalkyl group which may be substituted; and 
R2, r3 and R 4 independently represent hydrogen atom, a halogen atom, an alkyl group which may be substituted, an 
alkoxyl group which may be substituted, an amino group which may be substituted, an alkanoyl group which may be 
substituted, a cycloalkytoxy group which has a heteroatom as a ring constituting atom and which may be substituted, 
55 or a saturated heterocyclic group which may be substituted; or any two of R 2 , R 3 and R 4 may bind to each other to 
form, together with the benzene ring, a condensed hydrocarbon ring which may be substituted. 
[0006] According to the second embodiment of the present invention, there are provided novel thiocarbamic acid 
derivatives represented by the following general formula (II) or salts thereof: 
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5 




s 



wherein R 5 and R 6 independently represent hydrogen atom, or a halogen atom; and symbol "a" represents an integer 
of from 0 to 2; and R 1 has the same meaning as that defined above. 

[0007] According to the third embodiment of the present invention, there are provided novel thiocarbamic acid de- 
rivatives represented by the following general formula (III) or salts thereof: 




an> 



wherein R 7 represents an alkyl group which may be substituted, an amino group which may be substituted, or an 
alkoxyl group which may be substituted; and symbol "b" represents an integer of from 1 to 4; and R 1 , R 5 and R 6 have 
the same meanings as those defined above. 

[0008] According to the forth embodiment of the present invention, there are provided novel thiocarbamic acid de- 
rivatives represented by the following general formula (IV) or salts thereof: 



30 




(IV) 



S 

35 

wherein R 8 represents an alkyl group which may be substituted, a cycloalkyl group which may be substituted, an alkenyl 
group which may be substituted, an alkynyl group which may be substituted, an alkoxyl group which may be substituted, 
an alkylthio group which may be substituted, an amino group which may be substituted, a saturated heterocyclic group 
which may be substituted, an aryl group which may be substituted, or an aralkyl group which may be substituted; Y 
40 represents CH or nitrogen atom; X represents NH or single bond; symbol "d" represents an integer of from 0 to 3; 
symbols "e" and T independently represent an integer of from 1 to 3; and R 1 , R 5 and R 6 have the same meanings as 
those defined above. 

[0009] According to another aspect of the present invention, there is provided a medicament which comprises as an 
active ingredient the aforementioned thiocarbamic acid derivative or the salt thereof. The medicament provided by the 
45 present invention can be suitably used, for example, as an antibacterial agent. 

[0010] According to a further aspect, there are provided a use of the aforementioned thiocarbamic acid derivative 
or the salt thereof for the manufacture of the aforementioned medicament; and a method for preventive and/or thera- 
peutic treatment of infectious diseases, which comprises the step of administering a preventively and/or therapeutically 
effective amount of the aforementioned thiocarbamic acid derivative or the salt thereof to a mammal including a human. 

so 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the novel thiocarbamic acid derivatives represented by the aforementioned general 
formulas (I) to (IV) of the present invention will be given below. The compounds represented by the aforementioned 
55 general formulas (II) to (IV) are characterized in that any two of R 2 , R 3 and R 4 are independently hydrogen atom or a 
halogen atom in the aforementioned general formula (I). However, the scope of the present invention is not limited to 
the compounds represented by the aforementioned general formulas (II) to (IV), and it should be understood that any 
compounds which have, as any two of R 2 , R 3 and R 4 , substituents other than hydrogen atom or a halogen atom among 
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those defined in the aforementioned general formula (I) fall within the scope of the present invention. 
[0012] In the aforementioned general formulas (I) to (IV) according to the present invention, the alky I group repre- 
sented by R 1 , R 2 R 3 , R 4 R 7 or R 8 includes a straight or branched chain alkyl group, or cyclic alkyl group or an alkyl 
group as a combination thereof having from 1 to 6 carbon atoms, preferably a straight or branched chain alkyl group. 

s Examples include methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyi group, sec-butyl 
group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. The cycloalkyl 
group represented by R 1 or R 6 includes a cycloalkyl group having from 3 to 6 carbon atoms. Examples include cyclo- 
propyi group, cyclobutyl group, cyclopentyl group, cyclohexyl group and the like. The halogen atom represented by 
R 2 , R 3 , R 4 , R 5 or R 6 includes fluorine atom, chlorine atom, bromine atom, and iodine atom. The alkoxyl group repre- 

10 sented by R 2 , R 3 R 4 , R 7 or R 8 includes a straight or branched chain alkyl group having from 1 to 6 carbon atoms. 
Examples include methoxy group, ethoxy group, n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, 
sec-butoxy group, tert-butoxy group, n-pentyloxy group, isopentyloxy group, neopentyloxy group, n-hexyloxygroup and 
the lik . 

[0013] In the aforementioned general formulas (I) and (IV) according to the present invention, the alkanoyl group 
15 represented by R 2 , R 3 or R 4 includes, for example, formyl group, acetyl group, propionyl group, butyryl group, isobutyryt 
group, valeryl group, isovaleryl group, hexanoyl group, heptanoyl group and the like. The cycloalkyloxy group repre- 
sented by R 2 , R 3 or R 4 which has a heteroatom as a ring constituting atom Includes, for example, aziridinyioxy group, 
azetidinyloxy group, pyrroiidinyloxy group, piperidyloxy group, hexahydro-1 H-azepin-1 -yloxy group, oxetanyloxy group, 
tetrahydrofuranyloxy group, tetrahydropyranyloxy group, thietanyloxy group, tetrahydrothiophenyloxy group, tetrahy- 
20 drothiopyranyloxy group, oxazolidinyloxy group, thiazolidinyloxy group, piperazinyloxy group, morpholinyloxy group, 
thiomorpholinyloxy group, 1 -oxidothiomorpholinyloxy group, 1 ,1-dioxidothiomorphoiinyloxy group, hexahydro-1 H- 
1 ,4-diazepin-1 -yloxy group, 3-azabicyclo[3.3.0]octanyloxy group, 3,7-diazabicyclo[3.3.0]octanyloxy group and the like. 
The saturated heterocyclic group represented by R 2 , R 3 , R 4 or R 8 includes, for example, aziridinyl group, azetidinyl 
group, pyrroiidinyl group, oxazolidinyl group, thiazolidinyl group, piperidyl group, piperazinyl group, oxetanyl group, 
25 tetrahydrofuranyl group, tetrahydropyranyl group, thietanyl group, tetrahydrothiophenyl group, tetrahydrothiopyranyl 
group, thiomorpholinyl group, 1-oxidethiomorpholinyl group, 1,1-dioxidothiomorpholinyl group, hexahydro-1 H-azepin- 

1- yl group, hexahydro-1 H-1 ,4-diazepin-1 -y I group, 3-azabicyclo[3.3.0]octanyl group, 3,7-diazabicyclo[3.3.0]octanyl 
group and the like. 

[0014] In the aforementioned general formula (I) according to the present invention, when any two of R 2 , R 3 and R 4 
30 bind to each other to form a condensed hydrocarbon ring together with the benzene ring, the condensed ring group 
includes, for example, indan-5-yl group, 1 -indanon-5-yl group, inden-5-yl group, inden-6-yl group, 1 -indanon-6-yl group, 

2- indanon-5-yl group, 1 ,3-indandion-5-yl group, naphthalen-2-yl group, 1 (2H)-naphthaienon-6-yl group, 1(2H)-naph- 
thalenon-7-yl group, 1 ,2,3,4-tetrahydronaphthalen-6-yl group, 1 ,2,3,4-tetrahydro-1-naphthalenon-6-yl group, 
1 ,2,3,4-tetrahydro-1 -naphthalenon-7-yl group, 1 ,2,3,4-tetrahydro-2-naphthalenon-6-yl group, 1 ,2,3,4-tetrahydro- 

35 2-naphthalenon-7-yl group, 1 ,2-naphthoquinon-6-yl group, 1,2-naphthoquinon-7-yl group, 1 ,4-naphthoquinon-6-yl 
group, fluoren-2-yt group, fluoren-3-yl group, fluorenon-2-yl group, fluorenon-3-yl group, anthracen-1-yl group, anthra- 
cen-2-yl group and the like. 

[0015] In the aforementioned general formula (IV) according to the present invention, the alkenyl group represented 
by R 8 includes a straight or branched chain alkenyl group having from 2 to 4 carbon atoms, for example, vinyl group, 

40 propenyl group, 2-methylpropenyl group, butenyl group, butadienyl group and the like. The alkynyl group includes an 
alkynyl group having from 2 to 4 carbon atoms, for example, ethynyl group, propynyl group, butynyl group and the like. 
The alkylthio group represented by R 8 includes an alkyfthio group which comprises a straight or branched chain alkyl 
group having from 1 to 6 carbon atoms, for example, methylthio group, ethylthio group, n-propylthio group, isopropylthio 
group, n-butylthio group, isobutylthio group, sec-butylthio group, tert-butylthio group, n-pentylthio group, isopentytthio 

45 group, neopentylthio group, n-hexylthio group and the like. The aryl group represented by R 8 means an aromatic ring 
group which encompasses ring systems containing two or more rings optionally having a heteroatom as a ring consti- 
tuting atom. Examples include phenyl group, pyridin-2-yl group, pyridin-3-yl group, pyridin-4-yl group, pyrazin-2-yl 
group, pyrimidin-2-yl group, pyrimidin-4-yl group, pyrimidin-5-yl group, furan-2-yl group, furan-3-yl group, thiophen-2-yl 
group, thiophen-3-yl group, pyrroi-1 -yl group, pyrrol-2-yl group, pyrrol-3-yl group. pyrazoM -yl group, pyrazol-3-yl group, 

so pyrazol-4-yl group, imidazol-1-yl group, imidazol-2-yl group, imidazol-4-yl group, 1l-M,2,3-triazoM-yl group, 1H- 
1 ,2,3-triazol-4-yl group, 1H-1 f 2,4-triazol-1-yl group, 1 H-1 ,2,4-triazol-3-yl group, 1H-1 ,2,4-triazol-5-yl group, tetrazol- 
1 -yl group, tetrazol-5-yl group, oxazol-2-yl group, oxazol-4-yl group, oxazol-5-yl group, thiazol-2-yl group, thiazol-4-yl 
group, thiazol-5-yl group, naphthalen-1 -yl group, naphthalen-2-yl group, be nzofuran-2-yf group, benzofuran-3-yl group, 
benzofuran-4-yl group, benzofuran-5-yl group, benzofuran-6-yl group, benzofuran-7-yl group, benzo[b]thiophen-2-yl 

55 group, benzo[b]thiophen-3-yl group, benzo[bJthiophen-4-yl group, benzo[b]thtophen-5-yl group, benzo[b]thiophen-6-yl 
group, benzo[b]thiophen-7-yl group, indol-1-yl group, indol-2-yl group, indol-3-yl group, indol-4-yl group, indol-5-yl 
group, indol-6-yl group, indol-7-yl group, benzimidazol-1 -yl group, benzimidazol-2-yl group, benzimidazol-4-yl group, 
benzimidazol-5-yl group, benzotriazol-1 -yl group, benzotriazol-4-yl group, benzotriazol-5-yl group, benzoxazol-2-yl 
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group, benzoxazol-4-yl group, benzoxazol-5-yl group, benzoxazol-6-yl group, benzoxazol-7-yl group, benzothiazol- 
2-yl group, benzothiazol-4-yl group, benzothiazol-5-yl group, benzothiazol-6-yl group, benzothiazol-7-yl group and th 
like. The aralkyl group represented by R 8 means an alkyl group having from 1 to 4 carbon atoms which is substituted 
with the aforementioned aryl group at any position. Examples include benzyl group, phenethyl group, phenylpropyl 
5 group, phenylbutyl group, triphenylmethyl group, (pyridin-2-yl)methyl group, (pyrazin-2-yl)methyl group, (pyrimidin- 
2-yl)methyl group, (furan-2-yl)methyl group, (thiophen-2-yl)methyl group, (pyrroM-yl)methyl group, (pyrazoM -yl)me- 
thyl group, (imidazol-1 -yl)methyl group, (1 H-1 ,2,3-triazoM -yl)methyl group, (1 H-1 ,2,4-triazol-1 -yl)methyl group, (tetra- 
zol-5-yl)methyl group, (oxazol-2-yl)methyl group, (thiazol-2-yl)methyl group, (naphthalen-l-yl)methyl group, (benzo- 
furan-2-yl)methyl group, (benzo[b]thiophen-2-yl)methyl group, (indol-1 -yl)methyl group, (benzimidazoM-yl)methyl 

10 group, (benzotriazol-1 -yl)methyl group, (benzoxazol-2-yl)methyl group, (benzothiazol-2-yl)methyl group and the like. 
[0016] In the present specification, a substituting/binding position of "cycloalkyloxy group which has a heteroatom 
as a ring constituting atom", "saturated heterocyclic group", "condensed hydrocarbon ring formed together with the 
benzene ring" : "aryl group' and "aralkyl group" may be at any position on a substitutable/bindable atom among ring- 
consituting elements, otherwise a substituting/binding position is specifically limited as some examples given above. 

*s [0017] In the present specification, when certain functional groups are defined as "which may be substituted," the 
number and kind of substituents are not particularly limited. When two or more substituents exist, they may be the 
same or different. Such substituents include, for example, alkyl groups, cycloalkyl groups, hydroxyl group, mercapto 
group, alkoxyl groups, alkylthio groups, halogen atoms, amino group, alkylamino groups, dialkylamino groups, cyano 
group, cyanoalkyl groups, nitro group, formyl group, alkoxycarbonyl groups, alkoxyalkyi groups, alkoxycarbonylalkyl 

20 groups, carboxyalkyl groups, hydroxyalkanoyl groups, alkoxyalkoxyl groups, alkoxyalkanoyl groups, benzyloxycarbo- 
nyl group, benzyloxyalkanoyl groups, alkylaminoalkoxyl groups, diaikylaminoalkoxyl groups, alkylaminoalkyl groups, 
dialkylaminoalkyl groups, halogenoalkyl groups, oxo group, hydroxyimino group, alkoxyimino groups : aryloxyimino 
groups, carboxyl group, alkanoyl groups, alkanoylalkyl groups, carbamoyl group, aryl groups, aralkyl groups, phthalim- 
ido group, phthalimidoalkyi groups, alkylsulfonylamino groups, alkylcarbonylamino groups, alkylthiocarbonyl groups, 

25 alkenylthiocarbonyl groups, alkoxythiocarbonyl groups, alkoxythiocarbonylalkyl groups, thiocarbamoyl group, N- 
alkylthiocarbamoyi groups, N,N-dialkyrthiocarbamoyl groups, azetidinylthiocarbonyl group, pyrrolidinylthiocarbonyl 
group, piperazinylthiocarbonyl group, morpholinylthiocarbonyl group, thiomorpholinylthiocarbonyl group, alkylthiothio- 
carbonyl groups, arytthiocarbonyl groups, aralkylthiocarbonyl groups, alkylthiocarbonylamino groups, alkylthiocarbo- 
nylaminoalkyl groups, alkoxythiocarbonylamino groups, alkoxythiocarbonylaminoalkyl groups, N-alkyrthiocar- 

30 bamoylamino groups, N,N-dialkylthiocarbamoylamino groups, alkylthiothiocarbonylamino groups, alkylthiothiocarbo- 
snylaminoalkyl groups, arylthiocarbonylamino groups, aralkylthiocarbonylamino groups, thiocarbamoylalkyl groups, N- 
alkylthiocarbamoylalkyl groups, N,N-dialkylcarbamoylalkyl groups, alkanoylaminoalkyl groups, alkoxythiocarbonylami- 
noalkyl groups, aikylsulfonylaminoalkyl groups, alkanoylalkylthiocarbonyl groups, alkylthiocarbonylalkylthiocarbonyl 
groups, thiocarbamoylaminoalkyl groups, N-alkylthiocarbamoylaminoalkyl groups, N,N-dialkylthiocarbamoytami- 

35 noalkyl groups, alkanoyl alkyl ami nothiocarbony I groups, alkylthiocarbonylalkylaminothiocarbonyl groups, alkylthiocar- 
bonylalkyl groups, alkylthiothiocarbonylalkyl groups, alkoxythiocarbonylalkyl groups, thiocarbamoylamino group, cy- 
cloalkylthiocarbonyl groups, cycloalkylthiocarbonylamino groups, alkynylthiocarbonyl groups, alkynylthiocarbonylami- 
no groups, thiocarbamoylalkylaminothiocarbonyl groups, N-alkylthiocarbamoylalkylaminothiocarbonyl groups, N,N-di- 
alkylthiocarbamoylalkylaminothiocarbonyl groups and the like. 

40 [0018] The thiocarbamic acid derivatives of the present invention have one asymmetric carbon atom in the oxazoli- 
dine ring, and may further have one or more asymmetric carbons depending on type of a substituent. The asymmetric 
carbons existing in the compounds of the present invention may be independently in the (R)- or (S)-configuration. and 
stereoisomers such as optical isomers and diastereoisomers may exist on the basis of one or more asymmetric carbons. 
Any stereoisomers in pure forms, any mixure of the stereoisomers, racemates and the like fall within the scope of the 

is present invention. 

[0019] The thiocarbamic acid derivatives of the present invention can be converted into salts, preferably pharmaco- 
logically acceptable salts, if desired; and the salts generated can also be converted into compounds in free forms. The 
salts of the compounds of the present invention are preferably the pharmacologically acceptable salts. As the acid- 
additive salts, there can be used, for example, salts with mineral acids such as hydrochloric acid, hydrobromic acid, 

so nitric acid, sulfuric acid, hydroiodic acid, and phosphoric acid; and salts with organic acids such as acetic acid, propionic 
acid, butyric acid, formic acid, valeric acid, maleic acid, fumaric acid, citric acid, oxalic acid, malic acid, methanesuffonic 
acid, ethanesulfonic acid, benzenesulfonic acid, trifluoroacetic acid, benzoic acid, p-toluenesulfonic acid, mandelic 
acid, 1 0-camphorsulfonic acid, tartaric acid, lactic acid, stearic acid, nicotinic acid, gluconic acid, 5-oxotetrahydrofuran- 
2-carboxylic acid, and 2-hydroxyglutaric acid. As the alkali-additive salts, there can be used, for example, inorganic 

55 alkali salts such as sodium salt, potassium salt, calcium salt, magnesium sait, and ammonium salt; and salts with 
organic bases such as ethanolamine, N,N-dialkylethanolamine, triethanolamine, piperidine, piperazine, morpholine, 
and thiomorpholine. 

[0020] The thiocarbamic acid derivatives of the present invention or the salts thereof may exist as any crystal form 
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depending on manufacturing conditions, or may exist as any hydrate or solvate. These crystal forms, hydrates, and 
solvates, and mixtures thereof fail within the scope of the present invention. 

[0021 ] Preferred compounds of the present invention include the following compounds; however, the present inven- 
tion is not limited to these examples. The abbreviations in the tables have the following meanings: Me: methyl group; 
5 Et: ethyl group; n-Pr: n-propyl group; i-Pr: isopropyl group; n-Bu: n-butyl group; i-Bu: isobutyl group; tert-Bu: tert-butyl 
group; n-Pent: n-pentyl group; n-Hex: n-hexyl group; Ph: phenyl group; Bn: benzyl group; Ms: mesyl group; and, Boc: 
tert-butoxycarbonyl group. 
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[0022] The thiocarbamic acid derivatives of the present invention which are represented by the aforementioned gen- 
eral formulas (I) to (IV) can be prepared, for example, by the following method. However, the preparation methods of 
the aforementioned compounds are not limited thereto. In the following preparation methods, specific explanations will 
be given as for the compounds represented by the aforementioned general formula (I), and it is obvious that these 
preparation methods include the compounds represented by the aforementioned general formulas (II) to (IV). In addi- 
tion, specific and detailed explanations will be given in the examples of the present specification as for preparations 
of typical compounds of the thiocarbamic acid derivatives of the present invention. Accordingly, persons skilled in the 
art can readily prepare the compounds of the present invention which are encompassed within the aforementioned 
general formula (I) by referring to the following general explanation and specific explanation in the examples, appro- 
priately choosing starting materials, reagents, and reaction conditions, and if necessary, suitably modifying or altering 
these methods. 

[0023] The first preparation method of the compounds of the present invention include a method which involves the 
use of a compound represented by the general formula (V) as a starting material and synthesis of the thiocarbamic 
acid derivative represented by the general formula (I) via a novel compound represented by the general formula (VI): 
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(V) 



HQS 



R*-OH (VH) 




wherein R 1 , R 2 , R 3 and R 4 have the same meanings as those defined above. 

[0024] In this method, the compound represented by the general formula (VI) can be prepared by reacting the com- 
pound represented by the general formula (V) with carbon disulfide in the presence of a base such as triethylamine in 
a solvent such as tetrahydrofuran, and reacting the resulting dithiocarbamate with ethyl chlorocarbonate, copper sul- 
fate, iron nitrate, iron sulfate, zinc sulfide or other reagent at a temperature ranging from ice-cooling temperature to 
200°C. As other preparation methods, the compound represented by the general formula (VI) can directly be synthe- 
sized by a preparation method which comprises the step of reacting the compound represented by the general formula 
"(V) with thiophosgene in the presence of a base such as triethylamine in a solvent such as tetrahydrofuran, and by a 
method disclosed in Organic Synthesis Collective Volume, Vol. 1 , p.447. 

[0025] Then, the compound represented by the general formula (I) can be prepared by reacting the compound rep- 
presented by the general formula (VI) with the compound represented by the general formula (VII) in the presence or 
absence of a base without solvent or in a solvent. 

[0026] As the solvent used in the aforementioned reaction, any solvents may be used so far that they do not inhibit 
the reaction. Examples include aprotic polar solvents such as acetone, acetonitrile, N,N-dimethylformamide, N-methyl- 
2-pyrrolidone, dimethylsulfoxide : tetramethylene sutfone, tetram ethylene sulfoxide, and hexamethylphosphoric tri- 
amide; etheric solvents such as diethyl ether, diisopropyl ether, and tetrahydrofuran; ester solvents such as methyl 
acetate and ethyl acetate; aromatic hydrocarbon solvents such as benzene and toluene; organic base solvents such 
as pyridine, picoline : lutidine, and collidine; halogenated hydrocarbon solvents such as dichloromethane, 1 ,2-dichlo- 
roethane, and chloroform; and mixtures thereof. Examples of the base include inorganic bases such as lithium, sodium, 
sodium hydride, potassium, potassium tert-butoxide, potassium carbonate, sodium carbonate, and sodium hydrogen- 
carbonate; and organic bases such as triethylamine and diisopropylethylamine. The reaction is carried out at a tem- 
perature ranging from an ice-cooling temperature to 200°C. 

[0027] The second preparation method of the compounds of the present invention includes a method comprising 
the step of reacting the compound represented by the general formula (V) with an appropriate O-alkyl chlorothiocar- 
bonate in the presence of a base such as triethylamine in a solvent such as tetrahydrofuran at a temperature ranging 
from an ice-cooling temperature to a refluxlng temperature of a solvent to obtain the compound of the general formula (I). 
[0028] In the third preparation method of the compounds of the present invention, a compound represented by the 
general formula (I), wherein any one of R 2 , R 3 and R 4 is a cycloalkyloxy group having a heteroatom as a ring constituting 
atom or a saturated heterocyclic group and wherein said group has a protected nitrogen atom, may be subjected to 
deprotection of the nitrogen to prepare the corresponding deprotected compound of the general formula (I). 
[0029] The deprotection can be carried out by various methods depending on the type of a protecting group for the 
nitrogen atom. For example, when the protecting group is an amide-type protecting group such as an alkanoyl group 
and an arylcarbonyl group, the deprotection may be carried out by hydrolysis using an acid or a base to prepared the 
desired compound. The hydrolysis of the amide may be carried out by a known method. In acidic hydrolysis, an acid 
such as hydrochloric acid, sulfuric acid, and trifluoroacetic acid may be used, and in basic hydrolysis, a base such as 
sodium hydroxide and potassium hydroxide may be used. These acids or bases may be used as aqueous solutions. 
The deprotection may be carried out in an organic solvent including alcoholic solvents such as methanol, ethanol, n- 
butanol, sec-butanol, and tert-butanol; etheric solvents such as diethyl ether, diisopropyl ether, and tetrahydrofuran; 
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and ester solvents such as methyl acetate and ethyl acetate, or in a water-containing organic solvent at a temperature 
ranging from room temperature to a refluxing temperature of a solvent. When the protecting group is an urethane-type 
protecting group such as a lower alkoxycarbonyl group, the deprotection can be carried out by treatment with an acid 
such as hydrochloric acid, hydrobromic acid, and trifluoroacetic acid without a solvent or in a solvent such as acetic 
acid, ethyl acetate, 1 ,4-dioxane, water, methanol, ethanol, and a mixture thereof at a temperature ranging from an ice- 
cooling temperature to 200°C to prepare the desired compound. 

[0030] In the forth preparation method of the present invention, the compound of the general formula (I) obtained in 
the third preparation method wherein any one of R 2 , R 3 and R 4 is a cycloalkyloxy group having a heteroatom as a ring 
constituting atom or a saturated heterocyclic group and wherein said group has a deprotected nitrogen atom can be 
subjected to appropriate alkylation, acylation, urethane-introduction, urea-introduction, thioacylation, thiourea- intro- 
duction, thiocarbamation or other reaction; or the compound can be subjected to an appropriate reaction such as 
acylation and urethane-introduction, and then the resulting carbonyi group can be converted into a thiocarbonyl group 
by using the Lawesson's reagent or other reagent, to obtain the corresponding compound of general formula (I) wherein 
the nitrogen atom is substituted. 

[0031] The introduction of a substituent into the nitrogen atom can be carried out by various methods depending 
upon the kind of the substituent. For example, for alkylation : alkylation using an alkyl halide, alkyl sulfonate, or other 
reagent, or the Michael addition using an acrylic acid ester or other reagent can be carried out in the presence or 
absence of a base without a solvent or in a solvent to obtain the corresponding compound of the general formula (I). 
Alternatively, acylation or urethane-introduction using an acyl halide and the like; urea-introduction using sodium cy- 
anate and the like; thioacylation using a thioacyl halide and the like; thiourea-introduction using an alkylisothiocyanate 
and the like; or thiocarbamation using an O-alkyl chlorothiocarbonate and the like can be carried out in the presence 
of a base without a solvent or in a solvent, and if necessary, conversion of the carbonyi group of the compound having 
a nitrogen atom substituted with an acyl group or the like into thiocarbonyl group can becarried out using the Lawesson's 
reagent without a solvent or in a solvent to obtain the corresponding compound of the general formula (I). 
[0032] As for the solvents used in these reactions, any solvents may be used so far that they do not inhibit the 
reactions. Examples include water; alcoholic solvents such as methanol and ethanol; aprotic polar solvents such as 
acetone, acetonitrile, N,N-dimethyrformamide, N-methyl-2-pyrrolidone, dimethylsulfoxide, tetramethylene sulfone, te- 
tramethylene sulfoxide, and hexamethylphosphoric triamide; etheric solvents such as diethyl ether, diisopropyl ether, 
and tetrahydrofuran; ester solvents such as methyl acetate and ethyl acetate; aromatic hydrocarbon solvents such as 
benzene and toluene; organic acid solvents such as acetic acid; organic base solvents such as pyridine, picoiine, 
lutidine, and coll id in e; halogenated hydrocarbon solvents such as dichloromethane, 1 ,2-dichloroethane, and chloro- 
form; and mixtures thereof. The base includes, for example, inorganic bases such as lithium, sodium, potassium, 
potassium tert-butoxide, potassium carbonate, sodium carbonate, and sodium hydrogencarbonate; and organic bases 
such as triethylamine and diisopropylethylamine. The reaction is carried out at a temperature ranging from an ice- 
cooling temperature to 200°C. 

[0033] Some of the compounds represented by the general formulas (V) which are used as starting materials for the 
preparation methods of the compounds of the present invention are known compounds, which are disclosed in Japa- 
nese Patent Unexamined Publication No.(Hei) 8-73455, Journal of Medicinal Chemistry, Vol. 39, p. 673 and 680 (1 996) 
and the like, and can be prepared according to the method described therein. Several novel compounds can be pre- 
pared, for example, by the following method, and the details of the preparation will be described in reference examples: 
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25 

wherein Boc represents tert-butoxycarbonyl group; Z represents benzyl oxycarbony I group; n-Bu represents n-butyl 
- group; Ms represents mesyl group; Ph represents phenyl group; and R 2 , R 3 and R 4 have the same meanings as those 
defined above. 

[0034] In process 1 , the compound of the general formula (IX) can be obtained by reducing the nitro group of the 
30 ^compound of the general formula (VIII) by an appropriate reducing method, for example, a hydrogenation reduction 
3£which is carried out by using a catalyst such as platinum oxide, Raney nickel, and palladium-carbon in a solvent such 
as ethyl acetate and methanol at a temperature ranging from room temperature to 50°C under hydrogen pressure 
ranging from normal pressure to 50 atm; a reduction which is carried out by using iron powder and hydrochloric acid, 
acetic acid or another reagent; or other reducing method. 
35 [0035] In process 2, the compound of the general formula (X) can be obtained by subjecting the amino group of the 
compound of the general formula (IX) to appropriate urethane-introduction, for example, using di-tert-butyl dicarbonate 
in an appropriate organic solvent such as methanol and tetrahydrofuran at a temperature ranging from an ice-cooling 
temperature to a refluxing temperature of a solvent; or using benzyloxycarbonyl chloride in the presence of a bas 
such as triethylamine, potassium carbonate, sodium carbonate, and sodium hydrogencarbonate in a solvent such as 
40 water; an organic solvent including acetone, methanol, and tetrahydrofuran; and a mixed solvent thereof at a temper- 
ature ranging from an ice-cooling temperature to a refluxing temperature of a solvent; then treating the resulting com- 
pound with a base such as n-butyllithium in an appropriate aprotic organic solvent such as tetrahydrofuran and N,N- 
dimethylformamide at a temperature ranging from -78°C to room temperature, and then reacting the resulting com- 
pound with glycidyl butyl ate. 

45 [0036] In process 3, the compound of the general formula (XI) can be obtained by reacting the compound of the 
general formula (X) with methanesulfonyl chloride in the presence of a base such as triethylamine in an appropriate 
organic solvent such as dichloromethane and tetrahydrofuran at a temperature ranging from an ice-cooling temperature 
to a refluxing temperature of a solvent. 

[0037] In process 4, the compound of the general formula (XII) can be obtained by reacting the compound of the 
so general formula (XI) with sodium azide in an appropriate organic solvent such as tetrahydrofuran and N,N-dimethyl- 
formamide at a temperature ranging from an ice-cooling temperature to a refluxing temperature of a solvent. 
[0038] In the compound of the general formula (XI), when any one of R 2 , R 3 and R 4 has a protected nitrogen atom 
in the substituent, deprotection may be carried out in accordance with the third preparation method of the compound 
of the present invention after the azidation in process 4, and then if necessary, appropriate alkylation, acylation, ure- 
55 thane-introduction, thioacylation, thiourea-introduction, thiocarbamation or other reaction may be carried out in accord- 
ance with the forth preparation method to obtain the respective corresponding compounds of the general formula (XII). 
[0039] In the compound of the general formula (XI), when any one of R 2 R 3 and R 4 is thiomorpholinyl group, the 
sulfur atom may be subjected to appropriate oxidation for conversion into S-oxide or S,S-dioxide ( and then the corre- 
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sponding compound represented by the general formula (XII) can be prepared according to the process 4. 
[0040] The oxidation of the sulfur atom can be carried out by various methods depending on target compounds. The 
conversion into S-oxide group can be carried out, for example, by using an oxidizing agent such as chromic acid, 
hydrogen peroxide, metachloroperbenzoic acid, sodium metaperiodate, and potassium metaperiodate in a solvent 

5 such as water, an organic solvent including tetrahydrofuran, methanol, acetonitrile, acetone, and dichloromethane, and 
a mixed solvent thereof at a temperature ranging from an ice-cooling temperature to a refluxing temperature of a 
solvent. The conversion into S,S-dioxide group can be carried out, for example, by using an oxidizing agent such as 
chromic acid, hydrogen peroxide, metachloroperbenzoic acid, osmium tetraoxide, and ruthenium tetraoxide in a solvent 
such as water, an organic solvent including tetrahydrofuran, methanol, acetone, and dichloromethane, and a mixed 

10 solvent thereof at a temperature ranging from an ice-cooling temperature to a refluxing temperature of a solvent. 

[0041] In process 5, the compound represented by the general formula (V) can be obtained by reducing the azide 
group of the compound of the general formula (XII) by an appropriate reducing method, for example, a hydrogenation 
reduction which is carried out by using a catalyst such as platinum oxide and palladium carbon in a solvent such as 
methanol at a temperature ranging from room temperature to 50>C under hydrogen pressure ranging from normal 

is pressure to 50 atom; a reducing method which is carried out by using triphenylphosphine and water in a solvent such 
as tetrahydrofuran at a temperature ranging from an ice-cooling temperature to a refluxing temperature of a solvent 
or other reducing method. 

[0042] The medicament of the present invention is characterized to comprise the thiocarbamic acid derivative rep- 
resented by the aforementioned general formulas (I) to (IV) or a salt thereof as an active ingredient. As the active 

20 ingredient of the medicament of the present invention, a substance selected from the group consisting of the afore- 
mentioned compound in free form and a pharmacologically acceptable salt thereof, and any crystal form thereof, a 
solvate thereof, and a hydrate thereof can be used, and two or more substances may be used in combination. As the 
medicament of the present invention, the aforementioned substance may be used perse. In general, the medicament 
is desirably provided in a form of a pharmaceutical composition which comprises the aforementioned substance as an 

25 active ingredient and one or more pharmaceutical additives. 

[0043] The form of the pharmaceutical composition is not particularly limited, and the composition can be prepared, 
for example, as an oral preparation in the forms of capsules, tablets, fine granules, granules, powders, syrups and the 
like, or as a parenteral preparation in the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal 
drops, transdermal and transmucosal agents, inhalations, dermatologic preparation and the like. These preparations 

30 can be manufactured according to conventional methods after the addition of pharmacologically and pharmaceutically 
acceptable additives. For oral preparations and suppositories, pharmaceutical i ngredients, such: as excipients such as 
lactose, D-mannitol, com starch, and crystalline cellulose; disintegrators such as carboxymethylcellulose and car- 
boxymethylceilulose calcium; binders such as hydroxypropyl cellulose, hydroxypropyl methylcellulose, and polyvi- 
nylpyrrolidone; lubricants such as magnesium stearate and talc; coating agents such as hydroxypropyl methylcellulose, 

35 sucrose, and titanium oxide; piasticizers such as polyethylene glycol); bases such as polyethylene glycol) and hard 
fat and the like may be used. For injiections, eye drop, ear drop, or nasal drop, pharmaceutical ingredients including 
solubilizers or solubilizing aids which may constitute aqueous dosage forms or forms dissolved upon use such as 
distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic acids 
or bases; isotonicities such as sodium chloride, glucose, and glycerin; stabilizers and the like may be used. For eye 
40 ointments and dermatologic preparations, pharmaceutical ingredients which are suitable for ointments, creams, and 
patches such as white vaseline, macrogols, glycerin, liquid paraffin, and cotton cloth may be used. 
[0044] The medicament of the present invention can be administered, for example, as an antibacterial agent for 
therapeutic or preventive treatment of infectious diseases of mammals including humans. A dose of the medicament 
of the present invention is not particularly limited, and an appropriate dose can be chosen depending on the kind of 
45 pathogenic bacteria, the age and body weight of a patient, severity of a disease and the like. For example, a daily dose 
is usually from about 1 0 to 2,000 mg for oral administration, and from about 1 to 1 ,000 mg for parenteral administration 
for an adult. The aforementioned dose can be administered once a day or several times a day as divided portions. 
However, it is desirable that the dose is suitably increased or decreased depending on purpose of therapeutic or pre- 
ventive treatment, a body part suffering from infection, the kind of pathogenic bacteria, the age or symptom of a patient 
so and the like. 

Examples 

[0045] The present invention will be explained by referring to Reference examples and Working Examples. However, 
55 the scope of the present invention is not limited to these examples. The abbreviations in the tables have the following 
meanings: Me: methyl group; Et: ethyl group; n-Pr: n-propyl group; i-Pr: i-propyl group; n-Bu: n-butyl group; Boc: tert- 
butoxycarbonyl group; Z: benzyloxycarbonyl group; Ms: mesyl group; cyc-Hex: cyclohexyl group; Ph: phenyl group. 
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Reference example 1 

[0046] N-tert-Butoxycarbonyl-4-piperidinol 

[0047] To a suspension of 50.0 g of 4-piperidinol in 250 ml of dried tetrahydrofuran, 125 ml of di-tert-butyl dicarbonate 
5 was added under ice-cooling and with stirring, and the mixture was stirred at room temperature for 30 minutes. After 
the reaction was completed, the solvent was evaporated under reduced pressure to obtain 120.5 g of a pale yellow 
liquid. 

NMR spectrum (CDCI 3 ) 8 ppm: 

1 .46(9H,s),1 .47-1 .50(2H,m),1 .81 -1 .87(2H,m),3.01 -3.1 0(2H,m),3.73-3.87(3H,m) 
10 |R spectrum v (liq.) cm" 1 : 1698,3684 
Mass spectrum (m/z) : 201 (M + ) 

[0048] The compound of Reference example 2 was obtained in the same manner as in Reference example 1 . 
Reference example 2 

15 

[0049] N-tert-Butoxycarbonyi-3-azetidinol 

Appearance : yellow liquid 

NMR spectrum (DMSO-d 6 ) 8 ppm : 

1.37(9H,s),3.55-3.60(2H,m),3.95-4.00(2H ( m) I 4.30-4.40(1H,m),5.50(1H,d l J=6Hz) 
20 |R spectrum v (liq.) crrr 1 : 1678,3416 

Reference example 3 

[0050] N-tert-Butoxycarbonyl-4-methoxypiperidine 
25 [0051] To a suspension of 8.77 g of 60% sodium hydride in 300 ml of dried N.N-dimethylforrnamide, a solution of 
49.0 g of N-tert-butoxycarbonyl-4-piperidinol in 190 ml of dried N ,N-dimethy If ormamide was added under stirring at 
-room temperature. Then, the mixture was added dropwise with 30.4 ml of methyl iodide, and stirred at the same tem- 
perature for 5 hours. The reaction solution was poured into ice water, and extracted with ethyl acetate. The extract 
was washed with saturated brine and dried over sodium sulfate, and then the solvent was evaporated under reduced 
30 ^pressure. The residue was purified by column chromatography (silica gel, ethyl acetate : n-heptane = 1 : 2 to 1 : 1 ) to 
^obtain 44.1 g of a colorless liquid. 
NMR spectrum (CDCI 3 ) 5 ppm : 

1 .45-1 .55(2H,m),1 .46(9H,s),1 .80-1 .90(2H,m),3.05-3.1 5(2H,m),3.30-3.40(1 H,m),3.35(3H, s),3.70-3.80(2H,m) 
IR spectrum v (liq.) cm -1 : 1698 
35 Mass spectrum (m/z) : 21 5 (M + ) 

Reference example 4 

[0052] N-tert-Butoxycarbonyl-3-(2-methoxyethoxy)azetidine 

40 [0053] To a suspension of 0.25 g of 60% sodium hydride in 5 ml of dried N,N-dimethy If ormamide, a solution of 1 .00 
g of N-tert-butoxycarbonyl-3-azetidinol in 3 ml of dried N,N-dimethy If ormamide was added under stirring at room tem- 
perature. The mixture was stirred at room temperature for 30 minutes, then added dropwise with a solution of 0.98 g 
of 2-methoxyethyl methanesulfonate in 2 ml of dried N,N-dimethylformamide, and stirred at the same temperature for 
4 hours. The reaction solution was poured into ice water, and extracted with ethyl acetate. The extract was washed 

45 successively with water and saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under 
reduced pressure. The residue was purified by column chromatography (silica gel, ethyl acetate : n-heptane =1:3) 
to obtain 0.67 g of a colorless liquid. 
NMR spectrum (DMSO-d 6 ) 8 ppm : 

1.37(9H,s) I 3.25(3H,s),3.41-3.45(2H,m),3.46-3.49(2H,m),3.64(2H,dd f J=9,4Hz) l 3.98(2H,d d,J=9,6.5Hz),4.21 -4.26(1 H, 
so m) 

IR spectrum v (liq.) cnr 1 : 1706 

Reference example 5 

55 [0054] 4-Methoxypiperidine hydrochloride 

[0055] To 220ml of 9 % hydrogen chloride ethyl acetate solution, a solution of 43.9 g of N-tert-butoxycarbonyl-4-meth- 
oxypiperidine in 220 ml of ethyl acetate was added under ice-cooling and with stirring, and the mixture was stirred 
under ice-cooling for 2.5 hours. After the reaction, the precipitated crystals were collected by filtration to obtain 29.1 g 
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of colorless crystals. 

NMR spectrum (CDCI 3 ) 8 ppm : 

1.95-2.05(2H,m),2.10-2.20(2H f m),3.15-3.30(4H f m),3.33(3H ( s),3.50-3.60(1H ( m) 
IR spectrum v (liq.) cm' 1 : 3448 
Mass spectrum (m/z) : 115(M + ) 

[0056] The compound of Reference example 6 was obtained in the same manner as in Reference example 5. 
Reference example 6 

[0057] 3-(2-Methoxyethoxy)azetidine hydrochloride 
Appearance : pale yellow liquid 
NMR spectrum (DMSO-d 6 ) 5 ppm : 

3.26(3H ) s) t 3.43(2HXJ=4.5Hz),3.54(2H,t I J==4.5Hz) ( 3.75-3.80(2H I m) I 4.05-4.10(2H t m),4. 35-4.40(1 H,m) 
IR spectrum v (liq.) cm* 1 : 3436 
Mass spectrum (m/z) : 131(M + ) 

Reference example 7 

[0058] 3-Fluoro-4-(4-methoxypiperidin-1-yl)nitrobenzene 

[0059] To a solution of 15.0 g of 3,4-difluoronitrobenzene and 41 ml of N,N-diisopropylethylamine in 150 ml of dried 
acetonitrile, 15.8 g of 4-methoxypiperidine hydrochloride was added, and the mixture was heated under reflux for 5 hours. 
Th solvent was evaporated under reduced pressure, the residue was added with water and 10% aqueous sodium hy- 
droxide, and the resulting alkaline mixture was extracted with ethyl acetate. The extract was washed with saturated brine, 
and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure to obtain 24.1 g of a yellowish 
brown liquid. 

NMR spectrum (DMSO-d 6 ) 8 ppm : 

1 .54-1 .62(2H,m),1 .92-2.00(2H,m),3.08-3.16(2H ) m),3.28(3H,s) l 3.38^.46(1H,m),3.49-3 t 5 7(2H,m),7.16(1 H,t,J=8.5Hz), 
7.95(1H : dd ) J=14,3Hz) ) 7.97(1H,dd,J=8.5,3Hz) 
IR spectrum v (liq.) cm* 1 : 1336,1518 
Mass spectrum (m/z): 254(M + ) 

[0060] The compounds of Reference examples 8 through 18 were obtained in the same manner as in Reference 
example 7. 



30 



EP 1 130 016 A1 



Reference 
example 




Physical properties 
[recrystallization solvent] 


8 


/— \ /=\ 

F 


yellow needles [i-PrOH] 
mp,62~ 63°C 

Elemental analysis for C13H17FN2O3 
Calcd. % : C,58.20;H,6.39;N,10.44 
Found % : C,58.10;H,6.60;N,10.45 


9 




yellow crystals [i-PrsO-n-Heptane] 
mo 58 5~59 5°C 

Elemental analysis for C14H19FN2O4 
Calcd. % : C,56.37;H,6.42;N,9.39 
Found % : C,56.36;H,6.54;N,9.34 


10 




yellowish brown prisms [i-Pr20] 
mp,68~ 68.5°C 

Elemental analysis for C11H14FN3O2 
Calcd. % : C,55.22;H,5.90;N,17.56 


11 


il.O-(CH2h-O-<^M-^^-N0, 


yellow liquid 

NMR(DMSO-de) 5 ppm:3.27(3H,s),3.47(2 
H,t,J=4.5Hz),3.56(2H,t,J=4.5Hz),3.95- 
4.00(2H,m),4.35-4.40(2H,m),4.45-4.50( 
lH,m),6.57(lH,t,J=9Hz),7.89(lH,dd,J 
=13 f 2.5Hz),7.93(lH f dd,J=9,2.5Hz) 

IR. v flin 1 em-1'1326 1532 

MS(m/z):270(M*) 


12 


F 


yellowish brown liquid 

NMR(DMSO-de) d ppm:1.50-1.60(4H,m), 
1.70-1.85(4H,m),3.55-3.65<4H,m),6.96( 
lH,t,J=9Hz),7.88(lH,dd,J=16,3Hz),7.9 
0(lH,dd,J=9,3Hz) 

IR*/(liq.) cm-i:1324,1522 

MS(m/z):238(M + ) 


13 


F 


yellowish brown liquid 

NMR(DMSO-de) d ppm:0.95(3H,d,J=6Hz 
),120-1.35(2H,m),l-55-1.65(lH > m),l-6 
5-1.80(2H,m),2.85-3.00(2H,m),3.60-3.7 
5(2H,m),7.13UH,t,J=9Hz),7.93(lH,dd, 
J=13.5,2.5Hz),7.97(lH,dd,J=9,2.5Hz) 

IRj/aiq.) cm- 1 :1334,1512 

MS(m/z):238(M + ) 



SO 
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Reference 
example 




Physical properties 
[recxystallization solvent] 


14 


F 


yellowish brown liquid 

NMR(CDCla) <S ppm:0.93(8H,t,J=7.5Hz),l- 
25-1.45(5H,m),1.82(2H,d,J=5.5Hz) t 2.86( 
2H,t,J=12Hz),3.71(2H,d,J=12Hz),6.91(l 
H r t,J=9Hz),7.88(lH,dd,J=13.5,2.5Hz),7. 
96(lH,dd,J=9,2.5Hz) 

IR v (liq.) cm-i:1338,1518 

MS(m/z):252(M + ) 


15 




yellow needles [i-PrOH] 
mp,95~96°C 

Elemental analysis for C8H9FN2O2 
Calcd. % : C,52,17;H,4.93;N,15.21 
Pound % : C,51.93;H,4.72;N,15.21 


16 




yellow needles [n-Heptane] 
mp,40~41 G C 

Elemental analysis for C9H11FN2O2 
Calcd. % : C,54.54;H,5.59;N,14.13 
Found % : C,54.26;H,5.76;N,14.19 


17 




yellow prisms Ln-xleptanej 
mp,49.5~ 50.5°C 

Elemental analysis for C10H13FN2O2 
Calcd. % : C,56.60;H,6.17^f,13.20 
Found % : C,56.41;H.6.01;N,13.06 


18 


F 


yellow needles [i-PrOH] 
mp,125~125.5°C 

Elemental analysis for C13H16FN2O* 
Calcd- % : C,55.32;H,5.36;N,9.92 
Found % : C,55.21;H,5.18;N,9.88 



Reference example 1 9 

[0061] 3-Fluoro-4-(2-methoxyethoxy)nitrobenzene 

[0062] To a suspension of 4.20 g of 60 % sodium hydride in 100 ml of dried tetrahydrofuran, a solution of 7.90 g of 
ethylene glycol monomethyl ether in 50 ml of dried tetrahydrofuran was added dropwise under ice-cooling and with 
stirring, and the mixture was stirred at room temperature for 15 minutes. The reaction mixture was added dropwise 
with a solution of 15.0 g of 3,4-difluoronrtrobenzene in 50 ml of dried tetrahydrofuran under ice-cooling and with stirring, 
and stirred at the same temperature for 30 minutes. The reaction solution was added with ice water, and extracted with 
ethyl acetate. The extract was washed with saturated brine, and dri d over sodium sulfate, and then the solvent was 
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evaporated under reduced pressure. The residue was washed with n-hexane to obtain 19.0 g of yellow crystals. Re- 
crystallization from diisopropyl ether gave yellow needles having the melting point of from 62.5 to 63°C. 



Elemental analysis for C 9 H 10 FNO 4 


Calculated % 


c, 


50.24; 


H, 


4.68; 


N, 


6.51 


Found % 


c, 


50.18; 


H, 


4.54; 


N, 


6.50 



[0063] The compounds of Reference examples 20 through 21 were obtained in the same manner as in Reference 
example 19. 



Reference 
example 




Physical properties 
[recrystallization solvent] 


20 




pale yellow columns Ci-PrOH] 
mp,91.5~ 93*C 

Elemental analysis for C16H21FN2O5 
Calcd. % : C,56.46;H,6.22;N,8.23 
Found % : C,56.36;H,6.34;N,8.29 


21 




pale yellow needles [EtOH] 
mp,ll7~117.5 G C 

Elemental analysis for C14H17FN2O5 
Calcd. % : C,53.84;H,5.49;N,8.97 
Found % : C,53.73;H.5.44;N.8.97 



Reference example 22 

[0064] 3-Fluoro-4-(4-methylpiperazin-1 -yl)aniline 
> [0065] A suspension of 19.0 g of 3-f I uoro-4-(4-methylpiperaz in- 1-y I) nitrobenzene and 0.190 g of platinum(IV) oxid 
: # in 1 90 ml of methanol was stirred at a hydrogen pressure of 2 atm at ordinary temperature for 2 hours. The catalyst 

was filtered off, and then the filtrate was concentrated under reduced pressure to obtain 1 7.0 g of dark brown crystals. 

Recrystallization from diisopropyl ether gave dark brown prisms having the melting point of from 87 to 88°C. 



Elemental analysis for C 11 H 16 FN 3 


Calculated % 


c, 


63.13; 


H, 


7.71; 


N, 


20.08 


Found % 


C, 


63.10; 


H, 


7.46; 


N, 


20.08 



40 [0066] The compounds of Reference examples 23 through 36 were obtained in the same manner as in Reference 
example 22. 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


23 




)lack liquid 

NMR(DMSO-ds) <5 ppm:1.49-1.59<2H,m), 
1. 86-1. 94(2H,m),2. 59-2. 67(2H,m),2. 97 
-3.04(2H^n),3.22-3.29(lH^n),3.25(3H ? 
s),4.83(2H,br-s),6.29(lH,dd,J=8.5,2.5 
Hz),6.33(lH,dd,J=14.5,2.5Hz),6.75(l 
H,t,J=8.5Hz) 

IR v (liq.) cnv*:3360,3448 

MS(m/z):224(M + ) 


24 




blackish brown liquid 

NMR(DMSO-de) d ppm:l.ll(3H,t,J=7.5H 
z),1.50-1.60(2H,m),l-85-1.95(2H,m),2. 
60-2.70(2H,m),2.95-3.05(2H,m),3.30-3. 
40(lH,m),3.47(2H,q,J=7.5Hz),4.83(2H, 
br-s),6.30(lH,dd,J=8.5,2.5Hz),6.30(lH 
,dd,J=14,2.5Hz),6.75UH,dd,J=9.5,85 
Hz) 

IR V Oiq.) cm 1 :3360,3456 
MS(m/z):238(M*) 


25 


r 


brown liquid 

NMR(DMSO-de) 5 ppm:l.SO-1.60(2H,m), 
1.85-1.95(2H,m),2.60-2.65(2H,m),2.95- 
3.05(2H^n),3.26(3H,s),3.35-3.40(lH,m 
),3.44(2H,t,J=5Hz),3.54(2H,t,J=5Hz),4 
.83(2H,br-s),6.28(lH,dd,J=8.5,2.5Hz), 
6.32(lH,dd,J=14.5,2.5Hz),6.75(lH,t,J 
=8.5Hz) 

IB V (liq.) cm-i:3364,3464 


26 


F 


blackish purple liquid 

NMRCDMSO-de) S ppm:1.50-1.65(4H,m), 

1.65-1.75(4H,m),3.07(4H,t,J=6Hz),4.7 

0(2H,br-s),6.26(lH,dd,J=8.5,2.5Hz),6. 

31(lH,dd,J=14.5,2.5Hz),6.71(lH,t,J=8 

-5Hz) 

ER V (liq.) cm-i:3224,3356 
MS(m/z):208(M*) 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


27 


F 


NMR(DMSO-d6)<Sppm:0.93(3H,d,J=6.5 
Hz),1.20-1.30(2H,m),1 35-1.50(lH^ai), 
1.60-1.70(2H,m)^.45-2.60(2H,m),3-00- 
3.10(2H,m) > 4.81(2H,br-3),6.28(lH,dd,J 
=9,2.5Hz),6.32(lH,dd,J=14.5,2.5Hz),6. 
74(lH,t,J=9Hz) 

IRf (liq.) cm»:3224,3356,3464 

MS(m/z):208(M+) 


28 


F 


blackish brown liquid 

NMR(CDCls) 5 ppm:0.91(3H,t,J=7.5Hz) > 
1.15-1.30(lH,m),1.32(2H,quin,J=7.5H 
z),1.38(lH T dd,J=12,4Hz),1.43(lH,dd,J 
=12,4H2),1.76(2H,d,J=4Hz),2.56(2H,t 
d,J=11.5,2Hz),3.26(2H,d,J=11.5Hz),3. 
34(2H,br-s),6.39(lH,dd,J=9,2.5Hz),6.4 
2(lH,dd,J=13.5,2.5Hz),6.82(lH,t,J=9 
Hz) 

IX* lllq. J CXu *.000Z,040* 

MS(m/z):222(M+) 


29 


F 


black liquid 

NMR(DMSO-de) <5 ppm:3.25(3H,3),3.40-3 
.45<4H,m),3.50<2H,t,J=4.5Hz),3.90-4.0 
0(2H r m),4.25-4.35(lH,m),4.61(2H,br-s 
),6.25-6.35(3H^m) 

IB V (Kq.) cm 1 :3360,3430 

MS(m/z):240(M*) 


30 


MeO-tCH^-O-^^— MH 2 
F 


blackish brown liquid 

NMR(CDC1 3 ) 8 ppm:3.44(3H,s),3.49(2H, 
br-s),3.71(2H,t,J=5Hz),4.10(2H,t,J=5 
Hz),6.30-6.40(lH^n),6.45(lH,dd,J=12. 
5,2.5Hz),6.84(lH,t,J=8.5Hz) 

ER v (liq.) cm-i:3368,3460 

MS(m/z):185(M*) 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


31 


F 


pale green crystals 

NMR(DMSO-ds) 6 ppm:2.58(6H,s),4.79(2 
H,br-s),6.30(lH,dd,J=8.5,2.5Hz),6.33< 
lH,dd,J=14,2.5Hz),6.73(lH,t,J=8.5Hz) 

IR v (KBr) cm 1 ^ 32 8, 345 6 

MS(m/z):154(M + ) 


32 


F 


blackish purple liquid 

NMR(DMSO-de) 6 ppm:0.95(3H,t,J=7.5 
Hz),2.57(3H,s),2.88(2H,q,J=7.5Hz),4.8 
2(2H,br-s),6.29(lH,dd,J=9,2.5Hz),6.32 
UH,dd,J=16,2.5Hz),6.75<lH,t,J=9Hz) 

IRi/(hq.) cnr 1 :3224,3348 

MS(m/z):168(M+) 


33 


F 


grayish brown, crystals . 

NMR(DMSO-de) 6 ppm:0.89(6H,t,J=7Hz 
),2.91<4H,q,J=7Hz),4.89(2H,br-s),6.25- 
6.35(2H^n),6.78(lH,t,J=9Hz) 

TRvCKBt) cm-i:3208,3332 

MS(m/z):182(M*) 


34 




dark brown liquid 

NMR(DMS0-d«) 6 ppm:1.40(9H,s),1.45-l 
.55(2H,m),1.75-1.85<2H,m),3.05-3.20(2 
H^n),3-55-3.70(2H,m),4.05-4.15(lH^n) 
,4.90<2H,br-s>,6.29(lH,ddd,J=8.5,2.5,l 
Hz),6.38(lH,dd,J=13.5,2.5Hz),6.84(lH 
,t,J=8.5Hz) 

IRl/Oiq.) cm-J:1682,3368 

MS(m/z):310(M + ) 


Off 

35 


/ 
F 


yellowish brown prisms [i-PrsO] 
mp,85.5~86°C 

Juiemenxax analysis ior 14x1 19 an 2^3 
Calcd. % : C,59.56;H,6.78;N,9.92 
Pound % : C,59.43;H*7.06;N,9.89 


36 


F 


dark brown needles [i-PrOH] 
mp,113.5~114 a C 

Elemental analysis for CiaHrrFNaOa 
Calcd. % : C,61.89;H,6.79;N,11.10 
Found % : C,61.72;H,6.55;N,11.14 



Reference example 37 

[0067] N-Benzyloxycarbonyl-4-(thiomorpholin-4-yl)aniline 

[0068] To a mixture of a solution of 1 9.0 g of 4-(thiomorpholin-4-yl)aniline in 1 90 ml of 1 0% aqueous sodium carbonate 
and 190 ml of acetone, 21 .0 ml of benzyloxycarbonyl chloride was added dropwise under ice-cooling and with stirring. 
The resulting mixture was stirred at room temperature for 30 minutes, and then the precipitated crystals were collected 
by filtration, and washed with diisopropyi ether to obtain 25.5 g of pale brown crystals. Recrystallization from a mixture 
of ethyl acetate-diisopropyl ether gave colorless needles having the melting point of from 145 to 146.5°C. 
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Elemental analysis for C 18 H 2 oN 2 02S 


Calculated % 


c, 


65.83; 


H, 


6.14; 


N, 


8.53 


Found % 


c, 


65.69; 


H, 


6.12; 


N, 


8.38 



[0069] The compounds of Reference examples 38 through 53 were obtained in the same manner as in Reference 
example 37. 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


38 


F 


pale purple needles [i-PrOH] 
mp,120~121°C 

Elemental analysis for CisHuFNsCte 
Calcd. % : C,68.'77;H,6.09;N,8.91 
Found % : C,68.88;H,6.00;N,8.88 


39 


yj>_/ til / \ Ml |T 

MeO— k^-NHZ 
F 


colorless crystals [AcOEt-i-PraO] 
mp,107~108°C 

'. Slemental analysis for C20H23FN2O3 
Calcd. % : C,67.02;H,6.47;N,7.82 
Found % : C,66.90:H,6.35;N,7.73 


40 




pale purple crystals [i-PrOH] 
mp,123.5~125"C 

Elemental analysis for C21H25FN2O3 
Calcd. % : C,67.72;H,6.77;N,7.52 
Found % : C,67.63;H,6.81;N,7.47 


41 




pale brown needles [AcOEt-i-PraO] 
mp,78~78.5°C 

Elemental analysis for C20H23FN2O2 
Calcd. % : C,70.15;H,6.77;N,8.18 
Found % : C.70.10;H,6.77:N,8.17 


42 


F 


pale purple needles [AcOEt-i-PrsO] 
mp,124.5~126°C 

Elemental analysis for C20H2SFN2O2 
Calcd. % : C,70.15;H,6.77;N,8.18 
Found % : C,70.11;H,6.83;N,8.12 


43 




pale purple needles [i-PrOH] 
mp,114~115 <, C 

Elemental analysis for C21H2SFN2O2 
Calcd. % : C,70.76;H,7.07;N,7.86 
Found % : C,70.66;H,7.17;N,7.84 


44 


M^>-^H s J > -O-(~)' - ^^- ,0a 
/ 


pale brown crystals [AcOEt-i-PraO] 
mp,97~98.5°C 

Elemental analysis for C22H27FN2O4 
Calcd. % : C,65.66;H,6.76;N,6.96 
Found % : C,65.59;H,6.98;N,6.96 


45 


Me^^V-^~^— NHZ 


colorless needles [i-PrOH] 
mp,136.5~137°C 

Elemental analysis for C19H22FN3O2 
Calcd. % : C,66.46;H,6.46;N,12.24 
Found % : C,66.50;H,6.49;N,12.14 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


46 


/=\ 

Me— d ^-*NHZ 


colorless crystals [i-PraO] 

Elemental analysis for C10H17NO2 
Calcd. % : C,75.27;H,6.71;N,5.49 
Found % : C,75.16;H,6.63;N,5.51 


47 


MeO-(CHa)a-0— ^ ^""N" 2 
F 


colorless crystals [ AcOEt] 

Elemental analysis for Ci7HiaFN04 
Calcd. % : C,63.94;H,5.68;N,4.39 
Found % : C,63.71;H,5.59;N,4.35 


48 




colorless needles [i-PrOH] 

mp,iuu^ J.uu.0 0 

Elemental analysis for C18H19NO2 
Calcd. % : C,76.84;H,6.81;N,4.98 
Found % : C,76.85;H,7.07;N,4.98 


49 




colorless crystals [AcOEt-i-PraO] 

mp,106.5~107.5°C 

Elemental analysis for C16H1SN2O2 
Calcd. % : C,71.Q9;H,6.71;N,10.36 
Found % : C,71.15;H,6.89;N,10.35 


Crt 

DU 


/• — C = y~ NHZ 


gray crystals 

NMR(DMSO-de) 8 ppm:3.64(6H,s),5.03(2 
H,s),7.13(2H,d,J=7.5Hz),7.26(lH,dd,J 

-^,^.OJlzj,7.dO-7.55(4xx,ni),7.70-7.7o(l 

H,m),10.3(lH,br-s) 
IRv(KBr)cm-i:1740 
MS(m/z):288(M + ) 


51 


r 


colorless crystals [ AcOEt- n-Heptane] 
mp,60~61°C 

Elemental analysis for Ci7Hi9FN2<I>2 
Pound % : C,67.32;H,6.33;N,9.29 


52 


F 


brackish brown liquid 

NMR(DMSO-de) 6 ppm:0.96(6H,t,J=7.5H 
z),3.06(4H,q,J=7.5Hz),5.15(2H,s),6.95( 
lH,t,J=9Hz),7.12QH,dd,J=9,2Hz),7.25 
-7.45<6H,m),9.62(lHJi>r-s) 

IRf (liq.) cm-^nOB 

MS(m/z):316(M+) 
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Reference 
example 




Physical properties 
[recrystallization solvent] 


53 


F 


reddish brown liquid 

NMR(DMSO-de) 6 ppm:1.40(9H,s),1.49-l 
.57(2H,m),1.82-1.88(2H^n),3. 13-3.20(2 
H,m),3.60-3.66('2H,m),4.36-4.41(lH,m) 
,5.14(2H,s),7.10-7.16(2H,m),7.30-7.44< 
6H,m),9.68(lH,br- 3 ) 

IRvdiq.) cm 1 :1668,3304 

MS(m/z):444(M+) 



Reference example 54 

[0070] N.N'-DI-tert-butoxycarbonyl-S-fluoro^-Cpiperazin-l-yOaniline 

[0071] To a solution of 5.56 g of di-tert-butyl dicarbonate in 10 mi of methanol, a solution of 2.00 g of 3-fluoro-4- 
(piperazin-l-yl)aniline in 10 ml of methanol was added dropwise under stirring at room temperature, and the mixture 
was stirred overnight at room temperature. The precipitated crystals were collected by filtration, and washed with 
ethanol to obtain 3.12 g of yellow crystals. Recrystallization from ethyl acetate gave pale yellow crystals having the 
melting point of from 1 94 to 1 95°C. 



Elemental analysis for C2OH30FN3O4. 


Calculated % 


c, 


60.74; 


H, 


7.65; 


N, 


10.63 


Found % 


c, 


60.47; 


H, 


7.93; 


N, 


10.53 



[0072] The compounds of Reference examples 55 through 57 were obtained in the same manner as in Referenc 
example 54. 
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Reference 
example 


— 


Physical properties 
[reciystallization solvent] 


55 




brown liquid 

NMR(DMSO-ds) 6 ppm:1.45(9H,s),3.26(3 
H,s),3.44(2H,t,J=4.5Hz),3.52(2H,t,J=4 
.5Hz),3 .55-3 .60<2H,m),4.00-4. 10(2H,m 
),4.36-4.40(lH^n),6.46(lH,t,J=8.5Hz), 
7.04(lH,dd,J=8.5,2Hz),7.22(lH,dd,J=l 
5,2Hz),9.03(lH,br-s) 

mi/Oiq.) cm 1 :1724,3328 

MS<m/z):340(M-) 


56 


Boc-N^— O NHBoc 


pale brown scales [CHaCN] 
mp,220~221°C 

Elemental analysis for C19H27FN2O0 
Calcd. % : C,59.67;H,7.12;N,7.33 
Found % : C.59.45;H,7.24;N,7.37 


57 


C)C M -p- NHBoe 


reddish brown prisms [i-PrOH] 
mp,139~140.5°C 

Elemental analysis for C18H26FN2O4 
Calcd. % : C,61.35;H,7.15;N,7.95 
Found % : C,61.30;H,7.37;N,7.98 



Reference example 58 

30- 

[0073] (R)-5-Hydroxymethyl-2-oxo-3-[4-(thiomoip^ 

[0074] To a solution of 25.0 g of N-benzytoxycarbonyl-4-(thiomorpholin-4-yl)aniltne in 250 mi of dried tetrahydrof uran, 
50 ml of 1 .63 mol/L n-butyf lithium n-hexane solution was added dropwise with stirring at -78°C under nitrogen flow. 
Then, the mixture was stirred at the same temperature for 1 hour, added dropwise with 11.5 ml of (R)-(-)-glycidyl 
35 butyrate, and stirred at the same temperature for 1 hour, and then at room temperature for 23 hours. The reaction 
mixture was added with 250 ml of 10% aqueous ammonium chloride, and extracted with ethyl acetate. The extract 
was washed successively with water and saturated brine, and dried over sodium sulfate, and then the solvent was 
evaporated under reduced pressure. The residue was washed with diisopropyl ether to obtain 1 8.B g of grayish brown 
crystals. Recrystallization from ethyl acetate gave colorless crystals having the melting point of from 1 26.5 to 1 27.5°C. 

40 



Elemental analysis for C 14 H 18 N 2 0 3 S 


Calculated % 


C, 


57.12; 


H, 


6.16; 


N, 


9.52 


Found % 


c, 


56.85; 


H, 


6.13; 


N, 


9.25 



45 

Specific rotation [a] D 20 -40.9° (c = 0.1 , DMSO) 

[0075] The compounds of Reference examples 59 through 79 were obtained in the same manner as in Reference 
example 58. 



so 



55 
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R-N i 




Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


10 
15 


59 


op- 

F 


pale purple needles [EtOH] 
mp,178~179 a C 

Elemental analysis for C14H17FN2O3 
Calcd. % : C,59.99;H,6.:L1;N,9.99 
Found % : C,59.97;H,6.06;N,9.98 

Specific rotation 

[Of Jd 20 -54.9 (c=0.1,DMSO) 


20 


60 


F 


pale brown crystals [AcOEt] 
mp,139.5~141^C 

Elemental analysis for CWH21FN2O4 
Calcd. % : C,59.25;H,6.53;N,8.64 
Found % ; C t 58.95;H,6,46;N,8.39 

Specific rotation 

[Ofln 20 ^.! (c=0.1,DMSO) 


25 
30 


61 




colorless crystals [i-PrOH] 
mp,13 l~132t 

Elemental analysis for C17H23FN2O4 
Calcd. % : C,60.34;H,6.85;N,8.28 
Found % : C,60.20;H,7.07;N,8.11 

Specific rotation 

la^a^-ZI Sf (c=0.1J>MSO) 


35 


62 




pale purple needles [AcOEt-i-PrsO] 
mp,141.5-143°C 

Elemental analysis for C16H21FN2O3 
Calcd. % : C,62.32;H,6.86;N,9.09 
Found % : C,62.21;H,6.94;N,9.01 

Specific rotation 
[ajD 20 ^^^ (c=0.1,DMSO) 


40 
45 


63 


F 


colorless needles [i-PrOH] 
mp,149~ 149.51C 

Elemental analysis for C17H23FN2O3 
Calcd. % : C,63.34;H,7.19;N,8.69 
Found % : C,63.17;H,7.35;N,8.67 

Specific rotation 

rfflD20-43.o° (c=0.1J5MSO) 


50 
55 


64 


F 


colorless crystals [AcOEt] 
mp,94.5~96°C 

Elemental analysis for C18H25FN2O5 
Calcd. % : C,58.68;H,6.84;N,7.60 
Found % : C,58.41;H,7.11;N,7.56 

Specific rotation 

[ a 1D20-37.9 0 (c=0.1,DMSO) 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


10 
15 


65 


F 


pale brown prisms [AcOEt-i-PraO] 

mp,118~119°C " 

Elemental analysis for C1BH21FN2O3 
Calcd. % : C,62.32;H,6.86;N,9.09 
Found % : C,62.13;H,6.98;N,9.07 

Specific rotation 

[a]i>20-36.9 o (c=0.1,DBISO) 


20 


66 




colorless needles [AcOEt] 
mp,113-114 0 C 

Elemental analysis for C16H21FN3O5 
Calcd. % : C,56.46;H,6.22;N,8.23 
Pound % : C,56.30;H,6.33;N,8.24 

Specific rotation 

[a-\D*o-41.2° (c=0.1J)MSO) 


25 
30 


67 


Mn at M / _\ 

F 


colorless prisms [i-PrOH] 
mp,150~151°C 

Elemental analysis for &5H20FN3O3 
Calcd. % : C,58.24;H,6.52;N,13.58 
Found % : C,58.33;H,6.31;N,13.56 

Specific rotation 

la}D*o.3s.9* (c=0.1,DMSO) 


35 


68 


/"A /=\ 
F 


pale brown prisms [i-PrOH] 
mp,130~132°C 

Elemental analysis for CuI&eFNsOs 
Calcd. % : C,57.71;H,6.63;N,10.63 
Found % : C,57.55;H,6.87;N,10.57 

Specific rotation 

[af]i>2°-36.0 8 (c=0.1,DMSO) 


40 
45 


OS! 




pale yellow crystals [EtOH] 

mp,127.5~128.5°C 

Elemental analysis forCuHi3NOs 
l^alcd. % : C,63.76;±I,6.32;N,6.76 
Found % : C,63.59;H,6.39^r,6.78 

Specific rotation 

[a]D30-55.o» <c=0.1,DMSO) 








colorless prisms [EtOH] 


50 
55 


70 




mp,150~151°C 

Elemental analysis for C12H15NO3 
Calcd. % : C,65.14;H,6.83;N,6.33 
Found % : C,65.01;H,6.64;N,6.28 

Specific rotation 

[flr]D**45.9* <c=0.1,DMSO) 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


71 


MaO— (CH^-O— — 


pale brown needles Ci-PrOH] 
mp,119~120 e C 

Elemental analysis for CisHieFNOs 
Calcd. % : C,54.73;H,5.65^T,4.91 
Found % : C,54.58;H,5.55;N,4.89 

Specific rotation 

[a]i>20-40.9 a (c=0.1,DMSO) 


72 


MO y— l 


colorless needles [CHsCN] 
mp,183~185 , fe 

Elemental analysis for C12H16N2O8 
Calcd. % : C,61.00;H,6.83;N,11.86 
Found % : C,60.90;H,6.95;N,11.86 

Specific rotation 

[a]i)20-53.8 o (c-0.1,DMSO) 


73 




colorless prisms [AcOEt] 
mp,128~130°C 

Elemental analysis for C12H15FN2O3 
Calcd. % : C,56.69;H,5.95;N,11.02 
Found % : C,56.66;H,6.24;N,10.97 

Specific rotation 
[abao-51.1* (c-0.1,DB4SO) 


74 


F 


colorless needles [AcOEt-i-PraO] 
mp,95~96°C 

Elemental analysis for C1SH17FN2O3 
Calcd. % : C,58.20;H,6.39;N,10.44 
Found % : C,58.06;H,6.53;N,10.36 

Specific rotation 

Ca]o M -54.8* (c-0.1,DMSO) 


75 




brown liquid 

NMR(DMSO-de) <5 ppm:0.99(3H,t,J»7.5H 
z),3.11(2H,q,J=7.5Hz),3.56(lH,dd,J=l 
2,3.5Hz),366(lH,dd,J=12,3.5Hz),3.79( 
lH,dd,J=9,6.5Hz),4.04<lH,t,J=9Hz),4. 
60-4.70(lH^n),5.09(lH,br-s),7.03(lH,t 
,J=9Hz),7.17(lH,dd,J=9,2.5Hz),7.44(l 
H,dd,J=15,2.5Hz) 

IR vdiq.) cm-i:1748,3416 

MS<m/z):282(M+) 

Specific rotation 
[a]i>20-39.2 o (c=0.1,DMSO) 
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Reference 

omnia 


R 


Physical properties 
[recrystallization solvent] 


76 




colorless prisms [AcOEt] 

mp,145.5~ 146.5°C 

Elemental analysis for &4H17NO3 
Calcd. % : C,68.00;H,6.93;N,5.6G 
Pound % : C,67.88;H,7.23;N,5.68 

Specific rotation 

fali£°-Ell* fc~0 1 DMSO) 


77 


F 


colorless crystals [EtOH] 
mp,109~110"C 

Elemental analysis for C20H27FN2O6 
Calcd. % : C,58.53^H,6.63;N,6.83 
Found % : C,58.28;H,6.54;N,6.83 

Specific rotation 

ta]D2«»-32.0" (c=0.1,DMSO) 


78 




pale yellowish brown prisms [AcOEt] 
mp,157~158'te 

Elemental analysis for C18H23FN2C-8 
Calcd. % : C,56.54;H,6.06;N,7.33 
Found % : C,56.42;H,6.32;N,7.26 

Specific rotation 

ter]i>2°-30.1' (c-0.1,DMSO) 


79 


F 


pale purple prisms [i-PrOH] 
mp,163~165.5°C 

Elemental analysis for C17H21FN2C-6 
Calcd. % : C,57.95;H,6.01;N,7.95 
Found % : C,57.89;H,6.04;N,7.92 

Specific rotation 

[ff]n20-41.1* (c=0.1,DMSO) 



Reference example 80 

[0076] (R)-5-Mesyloxymethyl-2-oxo-3-[4^ 

[0077] To a solution of 1 0.0 g of (R)-5-hydroxymethyl-2K>xo-3^4-(thiomorpholin^-yl)phenyl]oxazolid and 1 0.5 ml 
of triethylamine in 200 ml of dichloromethane, 3.20 ml of methanesulfonyl chloride was added dropwise under ice- 
cooling and with stirring, and then the mixture was stirred at room temperature for 2 hours. The reaction solution was 
added with 200 ml of water, and extracted with dichloromethane. The extract was washed successively with water and 
saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure. The 
residue was washed with diisopropyl ether to obtain 11.5 g of grayish brown crystals. Recrystallization from ethyl 
acetate gave colorless prisms having the melting point of from 174.5 to 175.5°C. 



Elemental analysis for C 15 H 2 oN2°5^2 


Calculated % 


c, 


48.37; 


H, 


5.41; 


N, 


7.52 



45 



10 
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(continued) 



Elemental analysis for C 15 H 2 oN 2 0 5 S2 



Found % 



48.41; 



H, 



5.33; 



7.36 



Specific rotation [a] D 20 -54.2° (c = 0.1 , DMSO) 

[0078] The compounds of Reference examples 81 through 101 were obtained in the same manner as in Reference 
example 80. 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


81 


op- 

F 


colorless crystals [AcOEt-i-PraO] 
mp > lll~ll2°e 

Elemental analysis for CieHisFNaOsS 
Calcd. % : C,50.27;H,5.34;N,7.82 
Found % : C,50.10;H,5.30;N,7.73 

Specific rotation [ a IdZO-SO.!" (c=0.1J>MSO) 


82 


F 


colorless prisms [AcOEt] 
mp,124.5~125.5 a C 

Elemental analysis for C17H23FN2O8S 
Calcd. % : C,50.74;H,5.76;N,6.96 
Found % : C,50.50;H,5.66;N,6.87 

Specific rotation [a] D 2°-49.9° (c=01,DMSO) 


83 


F 


colorless needles [i-PrOH] 
mp,128~ 128.5°C 

Elemental analysis for C18H2SFN2O6S 
Calcd. % : C,51.91;H,6.05;N,6-73 
Found % : C,51.80;H,6.29;N,6.69 

Specific rotation [a]&°-47 .9* (c=0.1,DMSO) 


84 




pale purple prisms [i-PrOH] 
mp,155~156.5"C 

Elemental analysis for C17H23FN2O5S 
Calcd. % : C,52.84;H,6.00;N,7.25 
Found % : C,52.65;H,6.22;N,7.07 

Specific rotation [ a]i>20.52.9" (c=0.1,DMSO) 


85 




colorless plates [EtOH] 
mp,155~156°C 

Elemental analysis for C18H25FN2O5S 
Calcd. % : C,53.99;H,6.29;N,7.00 
Found % : C,53.74;H,6.40;N,6.87 

Specific rotation [ a ]n»-61. 1* (c=0.1,DMSO) 


86 


M*0 -(CH,),-0 ~ 

F 


pale brown needles [AcOEt] 
mp,124~124.5°C 

Elemental analysis for C19H27FN2O7S 
Calcd. % : C,51.11;H,6.10;N,6.27 
Found % : C,50.82;H,6.34;N,6.25 

Specific rotation [o]d20-47.8" (c=0.1,DMSO) 
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Reference 
example 


R 


Physical properties 
[recryatallization solvent] 


10 


87 


OP- 

F 


colorless needles [AcOEt-i-PnO] 
mp,121~122.5°C 

Elemental analysis for C17H23FN2O6S 
Calcd. % : C,52.84;H,6.00;N,7.25 
Found % : C,52.57;H,6.16;N,7.20 

Specific rotation [ar]D*>-52.8° (c=0.1,DMSO) 


15 
20 

25 


88 


F 


brown liquid 

NMR(DMSO-ds) <5 ppm:3.22(3H,s),3.26(3H,s), 
3.45(2H,t,J=5Hz),3.53(2H,t,J=5Hz),3.60-3.7 
0(2H,m),3.77(lH,dd,J=9.5,6.5Hz) > 4.10-4.15< 
3H,m),4.35-4.45(lH,m),4.44(lH,dd,J=11.5,5 
.5Hz),4.49(lH,dd,J=11.5,3Hz),4.90-5.00(lH, 
m),6.58(lH,t,J=9Hz),7.12(lH,dd,J=9,2.5Hz) 
,7.37(lH,dd,J=14.5 ,2.5Hz) 

TR v (liq.) cm- 1 :1754 

MS(m/z):418(M*) 

Specific rotation [ a ]d2<»-45.7* (c=0.1,DMSO) 


<JU 


89 


V i ■ ^ Vii 

F 


colorless prisms [ AcOEt] 
mp,159.5~160.5°C 

Elemental analysis for C16H22FN3O5S 
Calcd. % : C,49.60;H,5.72;N,10.85 
Found % : C,49.58;H,5.46;N,10.75 

Specific rotation [ a W-49.0' (c=0. 1.DMSO) 


35 


90 


/ 
F 


colorless prisms [MeOH] 
mp,182.5~183.5 a C 

Elemental analysis for C20H28FN3O7S 
L>aicd. 70 : <_>,ol». / <j;xl,o.yD^iN,o.o/ 
Found % : C,50.63;H,6.11^,8.88 

Specific rotation [ a ]ri">-46.0' (c=0. l.DMSO) 


40 
45 


91 




pale brown crystals [i-PrOH] 
mp,128~130°C 

Elemental analysis for C12H19NO9S 
Calcd. % : C,50.52;H,5.30;N,4.91 
Found % : C,50.23;H,5.30^T,4.83 

Specific rotation [ a]D 2 o-54.0 8 (c=0.1JDMSO) 



50 
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R 


Physical properties 
[recrystallization solvent] 


92 


Ms 


pale yellow prisms [i-PrOH] 
mp,113~113.5 a C 

Elemental analysis for CisHhNOsS 
Calcd. % : C52.16;H,5.72;N,4.68 
Found % : C,51.91;H,5.56;N,4.6S 

Specific rotation [ a ]d2°-52.9° (c=0.1,DMSO) 


93 




colorless crystals [EtOH] 
mp,72.5~74 , C 

Elemental analysis for C14H18FNO7S 
Calcd. % : C,46.28;H,4.99;N,3.86 
Found % : C,46.22;H,4.95;N,3.83 

Specific rotation [ ar]D*«>-51.2' (c=0.1,DMSO) 


94 




rnlnrlA<aa nriama TAcOEt-i-PniOl 
mp,141.5~ 143*0 

Elemental analysis for CiaHisNsOsS 
Calcd. % : C,49.67;H,5.77;N,8.91 
Found % : C,49.41;H,5.64;N,8.84 

Specific rotation [ a]D2<>-55.9* (c=0.1,DMSO) 


95 




pale yellowish brown amorphous solid 

NMR(DMSO-ds) 8 ppm:2.88(6H,s),3.23(3H,s),3 
.82(lH,dd,J=9,6Hz),4.18(lH,t,J=9Hz),4.45(l 
H,dd,J=11.5,5.5Hz),4.50(lH,dd,J=11.5,3Hz), 
4.95-5.05(lH,m),7.20-7.30<2H,m),7.52(lH,d, 
J=14H2) 

IRl/(Kq.)cm-i:1758 

MS(m/z):332(M+) 

Specific rotation [ a]n»«-41.5* (c=0.1,DMSO) 


96 


F 


pale purple crystals [AcOEt-i-PreO] 
mp,66~67°C 

Elemental analysis for C14H19FN2O5S 
Calcd. % : C,48.55;H,5.53;N,8.09 
Found % : C,48.20;H,5.64;N,7.94 

Specific rotation [ a ]d2«>-58.5* (c=0.1,DMSO) 
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Reference 
example 


R 


Physical properties 
[recrystaBization solvent] 


10 
15 


97 


F 


brown liquid 

NMR(DMSO-de)6 v ppm:1.00(6H,t,J=7Hz),3.15(4 
H,q,J=7Hz),3.23(3H,s),3.81(lH,dd,J=9,6Hz),4. 
16(lH,t,J=9Hz),4.46UH,dd,J=11.5,5.5Hz>,4.50 
UH,dd,J=11.5 > 3Hz),4.95-5.05(lH,m),7.05-7.15 
(lH^)J.15-7.25UH,m),7.40-7.50UH,in) 

IRvOiq.) cm »:1178,1360,1756 

MS(m/z):360(M*) 

Specific rotation [ a ]d20-42.2* (c=0.1,DMSO) 


20 


9ft 




colorless needlesCi-PrOH] 

mp,100.5~102.5 c C 

Elemental analysis for CuHuNOsS 
Calcd. % : C,55.37;H,5.89;N,4.30 
Found % : C,55.11;H,6.02;N,4.27 

Specific rotation [ or JdM-SS.I 0 (c=0.1,DMSO) 


25 
30 


QQ 


F 


colorless prisms [i-PrOH] 
mp,126~'127.5 <1 C 

Elemental analysis for CfeiHroFNaOsS 
Calcd. % : C,51.63;H,5.98;N,5.73 
Pound % : C,51.44;H,6.18;N,5.68 

Specific rotation [ a ]»20-37.9* (c=0.1,DMSO) 


35 


100 




colorless prisma [i-PrOH] 
mp,114.5~117°C 

Elemental analysis for C19H25FN2O8S 
Calcd. % : C,49.56;H,5.47;N,6.08 
Pound % : C,49.46;H,5.67;N,6.03 

Specific rotation [ a}v*°-46.Q' (c=0.1,DMSO) 


40 


101 


cop- 

F 


pale purple scales [AcOEt] 
mp,U7.S~ 149^0 

Elemental analysis for C18H23FN2O7S 
Calcd. % : C,50.22;H,5.39;N,6.51 
Pound % : C,50.06;H,5.66;N,6.49 

Specific rotation [ ]i>20-45.8* (c=0.1 J3MSO) 



45 



Reference example 1 02 

so [0079] (R)-5-Azidomethyl-2-oxo-3-[4-(tN^ 

[0080] A suspension of 11 .5 g of (R)-5-mesyloxymethyt-2-oxo-3-[4-(thiomoipholin-4-yl)phenyl]oxazolidine and 8.35 
g of sodium a2ide in 110 ml of dried N,N-dimethylformamide was stirred with heating to 65°C for 5 hours. The reaction 
solution was cooled, then added with 200 ml of water, and extracted with ethyl acetate. The extract was washed suc- 
cessively with water and saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under 

55 reduced pressure. The residue was washed with diisopropyt ether to obtain 8.85 g of grayish brown crystaJs. Recrys- 
tallization from ethyl acetate gave colorless crystals having the melting point of from 110 to 111°C. 



50 
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Elemental analysis for C 14 H 17 N 5 0 2 S 


Calculated % 


C, 


52.65; 


H, 


5.37; 


N, 


21 .93 


Found % 


c, 


52.47; 


H, 


5.35; 


N, 


21 .65 



Specific rotation [a] D 20 -124.4° (c = 0.1, DMSO) 

[0081 ] The compounds of Reference examples 1 03 through 1 23 were obtained in the same manner as in Reference 
example 102. 



o 



Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


103 


op- 

F 


colorless crystals [AcOEt] 
mp,109~109.5°C 

Elemental analysis for Ci^HieFNsOa 
Calcd. % : C,55.08$I 9 5.28$t£2.94 
Found % : C,54.88;H,5.12;N,22.70 

Specific rotation [a ]x>20-136.4 o (c*0.1,DMSO) 


104 


F 


colorless needles [AcOEt-i-PnO] 
mp,89~90°C 

Elemental analysis for CietboFNsOa 
Calcd- % : C,55.01;H,5.77;N ,20.05 
Found % : C,54.83;H,5.72;N,19.88 

Specific rotation [ a ]d20-H8.5° (c=0.1,DMSO) 


105 




pale brown needles [i-PrOH] 
mp,66~ 67°C 

Elemental analysis for C17H22FN5O3 
Calcd. % : C,56.19;H,6,10;N,19.27 
Found % : C,56.05;H,6,36;N,19.23 

Specific rotation [ a]^o-110.5° (c=0.1,DMSO) 


106 


F 


pale purple prisms [ A cOEt-i-PrsO] 
mp,97.5~98.5°C 

Elemental analysis for C16H20FN5O2 
Calcd. % : C,57.65;H,6.05;N,21.01 
Found % : C,57.69;H,6.21;N,20.90 

Specific rotation [ a]n 20 -122-4° (c=0.1,DMSO) 


107 


F 


colorless plates [EtOH] 
mp,99^10O°C 

Elemental analysis for C17H22FN5O2 
Calcd. % : C,58.78;H,6.38;N,20.16 
Found % : C,58.66;H,6.47;N,20.06 

Specific rotation [a]i>2 a -117.3 0 (c=0,l,DMSO) 



51 



EP1 130 016 A1 




Reference 


R 


Physical properties 

t* ccxjr BlalilAauou SOI veniij 


108 


M.O— (CHA-O— ^ 


pale brown liquid 

NMR(DMSO-de) d ppm:1.55-1.65(2H,m),1.90- 
2.00(2H,m),2.75-2.80(2H 4 m) > 3.15-3.25(2H, 
m) > 3.27(3H,s),3.40-3.S0(lH > m),S,45<2H,t,J« 
5Hz),3.56(2H,t,J=5Hz),3.67(lH,dd,J ss 13.5,6 
Hz),3.70-3.80(2H,m),4.10(lH,t,J=9H2),4.80 
-4.90(lH,m),7.06(lH,t,J s 9H2!),7.17(lH f dd,J 
=9,2.5Hz),7.45(lH,dd,J=15,2.5Hz) 

TRv (liq.) cm-i:1756,2112 

MS(m/z):393(M + ) 

opccmu rouiLiuii 

[flflDatt-lOO.S* (e=0.1,DMSO) 


109 


ItoO-iCHA-O-^M-^^— 
F 


brown liquid 

NMR(DMSO-d«) 6 ppm:3.26(3H,s),3.45(2H,t,J 
=4.5Hz),3.53(2H,t,J=4.5Hz),3.60-3.75(5H, 
m),4.08(lH,t,J=9Hz),4.05-4.15<2H,m),4.35- 
4.45(lH,m),4.80-4.90(lH,m),6.58(lH,t,J=8. 

14.5,2Hz) 
IR V (liq.) cm-i:1752,2112 
MS(m/z);365(M + ) 
Specific rotation 

[ or Ji>20-91.4 o (c=0-lJ)MSO) 


110 


Op- 


colorless crystals [AcOEt-i-PnO] 
mp,67~67.5°C 

Elemental analysis for C16H20FN5O2 
Calcd. % : C,57.65;H,6.05^r,21.01 
Found % : C,57.66;H,6.09;N,21.05 

Specific rotation 

tor 1020-122.6° (c=0.1,DMSO) 


111 


F 


colorless scales [i-PrOH] 
mp,106.5~107°C 

Elemental analysis for CisHwFNeOa 
Calcd. % : C,53.88;H,5.73;N,25.14 
Found % : C,53.88;H,5.63;N,25.14 

Specific rotation 

[or]i>20-il8.5 <> (c=0.1,DMSO) 



52 



EP1 130 016 A1 



5 






o 




Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


10 


112 




pale brown needles [i-PrOH] 
mp,112-113 c t 

Elemental analysis for C19H25FN6O4 
Calcd. % : C,54.28;H,5.99;N,19.99 
Pound % : C,54.20;H,6.09;N,20.07 

Specific rotation [tf ]d2»-101.9° (c=0.1,DMSO) 


15 
20 


113 




reddish brown liquid 

NMR(CDC1 3 ) 8 ppm:2.33(3H,s),3.59(lH > dd,J ss 13-5 
,4.5H2),3.68(lH,dd,J*13.5,4.5Hz),3.84{lH,dd,J 
=9,6Hz),4.08(lH,t,J=9Hz),4.74-4.80(lH^i),7.18 
<2H4»J=8Hz),7.41(2H,d,J=8Hz) 

IR v (liq.) cm 1 :1754,2112 

MS(m/z):232(M*) 

Specific rotation [ a ]»20-li9.i o (c=0.1 J)MSO) 


25 


114 




pale brown crystals [i-PraO] 
mp,85~85.5°C 

Elemental analysis for C12H14N4O2 
Calcd. % : C,58,53;H,5.73;N,22/75 
Found % : C,58.30jH,5.59;N,22.46 

Specific rotation [or ]i>20-140. 4° (c=0.1,DMSO) 


30 
35 


115 


/ 
F 


colorless plates [EtOH] 
mp,75~ 76°C 

Elemental analysis for C13H15FN4O4 
Calcd. % : C,50.32;H,4.87;N,18.06 
Found % ; C,50.27;H,4.94;N,18.01 

Specific rotation [ <*1d2°-119.8° (c=0.1,DMSO) 


40 


116 


D-0- 


colorless prisms [AcOEt] 
mp,112~113°C 

Elemental analysis for C12H15N6O2 
Calcd. % : C,55.16;H,5.79;N,26.80 
Found % : C,55.12;H,5.60;N,26.73 

Specific rotation [ <x W*-142.0* (c=0.1,DMSO) 
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O 

R-N i 




Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


10 
15 


117 


F 


pale brown crystals 

NME(DMSO-de) S ppm:2:75(6H,s),3.66(lH,dd,J= 
13.5,5.5Ha),3.70-3.75(2H^n),4.10(lH,t,J=9Hz), 
4.80-4.90<lH,m),6.98(lH,t,J=9Hz),7.15<lH,dd, 
J=9,2.5Hz),7.43(lH,dd,J= 15,2.5Hz) 

IR v (KBr) an-i.1752,2108 

MS<m/z):279<M+) 

Specific rotation [ a ]v*°-1Z1 A° (c=0.1,DMSO) 


20 
25 


118 


F 


brown liquid 

NMR(DMSO-de) 8 ppm:1.03(3H,t,J=7Hz),2.73(3H 
,s),3.12(2H,q,J=7Hz),3.67(lH,dd,J=13.5,5.5Hz) 
,3. 70-3. 80(2H^i) ,4. 10(lH,t,J=9Hz), 4.80-4. 90(1 
H,m),6.98(lH,t,J=9Hz),7.16(lH,dd,J=9,2.5Hz), 
7.42(lH,dd,J=15.5,2.5Hz) 

IR V (liq.) cm-i:1756,2112 

MS(m/z):293(M + ) 

Specific rotation [a ]d 20 -134.8° (c=0.1,DMSO) 


30 
35 


119 




brown liquid 

NME(DMSO-de) 6 ppm:0.99(6H,t,J=7.5Hz),3.12(4 
H,q,J=7.5Hz),3.67(lH,dd,J=13.5,5.5Hz),3.70-3. 
80(2H^n),4.11(lH,t,J=9Hz),4.80-4.90(lH,m),7. 
03(lH,t,J=9Hz),7.17(lH,dd,J=9,2.5Hz),7.42(l 
H,dd,J=15.5,2.5Hz) 

TR is Clin \ mi-M 7>i<t 9119 

MS(m/z):307(M*) 

Specific rotation [ <r]i>»>-l05.8* (c=0.1,DMSO) 


40 


120 




colorless needles [i-PrOH] 
mp,104-*105.5 e C 

Elemental analysis for &4H16N4O2 
Calcd. % : C,61.75;H,5.92;N,20.58 
Found % : C,61.64;H,5.73,N,20.54 

Specific rotation [a]D20-135.9* (c=0.1,DMSO) 



45 



50 



54 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


121 


r 


colorless prisms [i-PrOH] 
mp,lll~112.5°C 

Elemental analysis for C20H26FN5O5 
Calcd. % ; C,55.16;H,6.02;N,16.08 
Found % : C,55.07;H,6.15;N,15-88 

Specific rotation [ Of ]i>2°-86.3 a (c=0.1,DMSO) 


122 




colorless prisms [i-PrOH] 

mp,i22~i2s% 

Elemental analysis for CisH&FNsOs 
Calcd. % : C,53.07;H,5.44;N,17.19 
Pound % : C,53.02;H,5.66;N,l'7-22 

Specific rotation [a ln^-96.8 0 <c=0.1,DMSO) 


123 




pale brown prisms [i-PrOH] 
xnp,114.5~116°C 

Elemental analysis for C17H20FN5O4 
Calcd. % : C,54.11;H,5.34;N,18.56 
Found % : C,54.32;H,5.32;N,18.26 

Specific rotation [or Id 2 *- 113,0° (c=0.1,DMSO) 



Reference example 1 24 

[0082] (R)-5-Azidomethyl-3-[34luoro-4-(piperazin-1-yl)phenyi]-2-oxooxazolidine 
[0083] To 1.00 g of (R)-5-azidomethyt-3-[4-(4-tert-butoxyc^^ 

20 ml of 16 % hydrogen chloride ethyl acetate solution was added, and the mixture was stirred at room temperature 
for 30 minutes. The precipitated crystals were collected by filtration. The crystals were added with aqueous sodium 
hydroxide, and then the resulting alkaline mixture was extracted with ethyl acetate. The extract was washed with sat- 
urated brine and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure to obtain 
0.72 g of pale brown crystals. Recrystallization from isopropanol gave colorless crystals having the melting point of 
from 11 4 to 11 5°C. 



Elemental analysis for C u H 17 FN 6 0 2 


Calculated % 


c, 


52.49; 


H, 


5.35; 


N, 


26.24 


Found % 


c, 


52.24; 


H, 


5.21; 


N, 


26.15 



Specific rotation [a] D 20 -127.3° (c = 0.1, DMSO) 

[0084] The compounds of Reference examples 125 through 1 26 were obtained in the same manner as in Reference 
example 124. 
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Reference 
example 


R 


Physical properties 
[recrystallizafdou solvent] 


125 


F 

- HCI 


colorless prisms [MeOH] 
mp,169— 170°C 

Elemental analysis for CisHisFNsOs-HCl 
Calcd. % : C,48.46;H,5.15;N,18.84 
Found % : C,48.23;H,5.12;N,lo.o5 

Specific rotation [aflDM-99.8* (c=0.1,DMSO) 


126 


F 

- HCI 


pale brown crystals 

NMR(DMSO-de) 6 ppm:3.67(lH,dd,J=14,6Hz),3. 
70-3.80(2H,m) > 4.02(2H,dd,J=12,5Hz) t 4.12(lH 
,t^J=9Hz),4.41(2H,dd,J=12,7Hz),4.80-4.90(lH 
,m),5.05-5.15(lH,m),7.05(lH,t,J=9Hz) f 7.22(l 
H,dd,J»9,2Hz),7.60(lH,dd,J=13.5,2Hz),9.46( 
lBU>r-s) 

IR v (KBr) cm-i:1744.2116 

Specific rotation [alD^-lOS.e" (c=0.1,DMSO) 



Reference example 127 

[0085] (R)-5-Azidomethyl-344-(4-ethylp^ 

[0086] To a solution of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro and 2.16 

g of potassium carbonate in 50 ml of dried N.N-dimethylformamide, 1.40 ml of ethyl iodide was added dropwise at 
room temperature, and the mixture was stirred at room temperature for 3 hours. The reaction soiution was added with 
water, and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over sodium sulfate, 
and then the solvent was evaporated under reduced pressure to obtain 4.53 g of pale brown crystals. Recrystallization 
from a mixture of ethyl acetate and n-heptane gave colorless crystals having the melting point of from 90 to 91°C. 



Elemental analysis for C 16 H 21 FN 6 0 2 


Calculated % 


c, 


55.16; 


H, 


6.08; 


N, 


24.12 


Found % 


c, 


55.22; 


H, 


6.20; 


N, 


24.03 



Specific rotation [<x] D 20 -120.9° (c = 0.1, DMSO) 

[0087] The compounds of Reference examples 1 28 through 1 36 were obtained in the same manner as in Reference 
example 127. 
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Reference 
example 


R 


Physical properties 
[recrystallization, solvent] 


10 


128 


F 


polo oxown nccoica li"1tt\jxi j 

mp,113.5~114.5 , te 

Elemental analysis for C17H23FN6O2 
Calcd. % : C,56.34;H ? 6.40;N,23.19 
Found % : C,56.32;H,6.48;N,23.17 

opecuic rotation. LteJir* J.J>*-« l c u.x,JL/jaaou^ 


15 
20 


129 




paie yeiiow scales li~jttxj jij 
1^,102-103^ 

Elemental analysis for CisIb&FNeOs- I/8H2O 
Calcd. % : C,57.09;H,6.72;N,22.19 
Found % : C,57.10;H,6.86;N,22.20 

Snedfie rotation r^Y ln20-104 8° fc=0 1 DMSO) 








colorless needles [AcOEt-i-PnO] 


25 


130 


F 


mp,125~126.5°C 

Elemental analysis for CisHssFNeCU 
Calcd. % : C,53.20;H,5.70;N ,20.68 
Found % : C,53.03;H,5.47;N,20.49 

Specific rotation [ a fcy^-lOl.S 0 (c=0.1,DMSO) 








colorless crystals [AcOEt-i-PrzO] 


30 , 


131 




Elemental analysis for C20H27FN6O4 
Calcd. % : C,55.29;H,6.26;N,19.34 
Found % : C,55.25;H,6.33;N,19.31 

Specific rotation [ or Id 20 ^^ 0 (c=0.1 J5MS0) 
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R-N 1 



1 Reference 
I example 


R 


Physical properties 
[recrystallization solvent] 


J 132 




pale brown prisms [EtOH] 
mp,105~106 < fc 

Elemental analysis for CaeHisFNeC^ 
Calcd. % : C,50.79;H,5.06;N,22.21 
Found % : C,50.66;H,5.16;N,22.20 

Specific rotation 

[a]D*>-103.9° (c=0.1J)MSO) 


133 


F 


pale brown prisms [i-PrOH] 
mp,80~81.5 a C 

'. Slemental analysis for CitHsoFNsOb 
Calcd. % : C,51.91;H,5.12;N,17.80 
Found % : C,51.91;H,4.87;N,17.75 

Specific rotation 

[a]D*°-98.6° (c=0.1,DMSO) 


134 


F 


pale yellow prisms [EtOH] 
mp,99~101^C 

Elemental analysis for CisEbsFNeCu 
Calcd. % : C,53.20;H,5.70;N,20.68 
Found % : C,53.07;H,5.68;N,20.75 

Specific rotation 

[«3d*°-106.9* <c=0.1,DMSO) 


135 


0 

F 


pale yellow liquid 

NMR(DMSO-ds) S ppm:1.50-1.70(2H,m),1.8 
0-2.00(2H,m),2.57<2H,t,J=6Hz),3.20-3.40 
<2H,m),3.23(3H,s),3.56(2H,t,J=6Hz),3.65- 
3.85(4H,m),3.67(lH,dd,J=13.5,5.5Hz),4.1 
2(lH,t,J=9Hz),4.50-4.60(lH,m),4.80-4.90 
<lH,n0,7.22(lH,dd,J=9,2.5Hz),7.27<lH,t, 
J=9Hz),7.54(lH,dd,J=13.5,2.5Hz) 

ER V (liq.) cm- 1 :!™ 56J£112 

MS(m/z):421(M+) 

Specific rotation 

[af]D2o-86.2° (c=0.1,DMSO> 


136 


.. 


pale brown prisms [i-Pr OH] 
mp,82~83°C 

Elemental analysis for CisHibFNsOs 
Calcd. % : C,49.32;H,4.41;N,19.17 
Found % : C,49.05;H,4.32;N,19.18 

Specific rotation 

[alDao-lOa.g'' (c=0.1,DMSO) 



Reference example 137 

[0088] Ethyl (R)-344-[4-(5-azldomethyl-2 



58 



EP 1 130 016 A1 



10 



[0089] A solution of 7.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1 -yl)-phenyl]-2-oxooxazolidine and 3.56 ml 
of ethyl acrylate_ in 70 ml of ethanol was heated under reflux for 1 hour. The solvent was evaporated under reduced 
pressure, and the residue was purified by column chromatography (silica gel, diethyl ether) to obtain 7.50 g of colorless 
crystals. Recrystallization from isopropanol gave colorless crystals having the melting point of from 82 to 83°C. 



Elemental analysis for C-^H^FNsC^ 



Calculated % 
Found % 



c, 


54.28; 


H, 


5.99; 


N, 


c, 


53.99; 


H, 


5.88; 


N, 



19.99 
19.97 



Specific rotation [cc] D 20 -95.0° (c = 0.1 , DMSO) 

[0090] The compounds of Reference examples 1 38 through 1 39 were obtained in the same manner as in Reference 
example 137. 



15 



o 



20 


Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


25 


138 


MC /(CH^ N Q 


-p- 


pale brown needles [MeOH] 
mp,110~ 112^5 

Elemental analysis for C17H20FN7O2 
Calcd. % : C,54.68;H,5.40;N,26.26 
Found % : C,54.65;H,5.39;N ,26.04 

Specific rotation 

[a]i>20-ll4.8 o (c=0-l,DMSO) 


30 








colorless needles [AcOEt] 


35 


139 


o 


>p- 

F 


mp,130.5~131.5°e 

Elemental analysis for C19H26FN7O3 
Calcd. % : C,54.40;H,6.25;N,23.38 
Found % : C,54.37;H,6.35;N,23.20 

Specific rotation 

[<*1d20-100.0° (c=0.1,DMSO) 



40 



Reference example 140 



45 



50 



[0091] (R)-5-Azidomethyl-3^3-fluoro^-[4^ 

[0092] To a suspension of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1-yl)phenyl]-2-oxooxazotidine and 
2.16 g of potassium _ carbonate in 110 ml of dried N^-dimethyformamide, 4.60 g of N-(3-bromopropyl)phthalimide 
was added, and the mixture was stirred with heating at an outer temperature of 50°C for 3 hours. The reaction solution 
was added with water, and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over 
sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue was washed with diisopropyl 
ether to obtain 6.54 g of pate brown crystals. Recrystallization from ethyl acetate gave colorless needles having the 
melting point of from 153 to 154.5°C. 



55 



Elemental analysis for C^H^FNyC^ 



Calculated % 
Found % 



c, 


59.16; 


H, 


5.16; 


N, 


c, 


58.99; 


H, 


5.02; 


N, 



19.32 
19.29 



Specific rotation [ot] D 20 -95.3° (c = 0.1 , DMSO) 

[0093] The compound of Reference example 1 41 was obtained in the same manner as in Reference example 140. 
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Reference example 141 



[0094] (R)-5-Azidomethyl-3-[3-fluoro-4-[4-(2-phthan^ 

Appearance : pale yellow crystals (recrystallization solvent : DMF-H 2 0) 

Melting point : 21 0.5 to 212°C 



Elemental analysis for C 24 H24FN 7 04 



Calculated % 


C, 


58.41 ; 


H, 


4.90; 


N, 


19.87 


Found % 


c, 


58.04; 


H, 


4.67; 


N, 


19.72 



Specific rotation [ct] D 20 -95.1° (c = 0.1 , DMSO) 



Refer nee example 1 42 

[0095] (R)-3-[4-[4-(3-Aminopropy0piperazin-1-yl]-3-fluorophenyl]-5-azidomethyl-2-o 

[0096] To a solution of 6.24 g of (R)-5-azidomethyl-3-[3-fluoro-4-[4-(3-phthalimidopropyl)piperazin-1-yl]phenyl]- 
2-oxooxazolidine in 60 ml of ethanoi, 0.66 ml of hydrazine hydrate was added, and the mixture was heated under reflux 
for 4 hours. The reaction solution was added with water, and acidified with 10 % hydrochloric acid, and the aqueous 
layer was washed with ethyl acetate. The aqueous layer was alkalified with aqueous sodium hydroxide, and extracted 
with ethyl acetate. The extract was washed with saturated brine, and dried over sodium sulfate, and then the solvent 
was evaporated under reduced pressure to obtain 4.35 g of a pale brown liquid. 
NMR spectrum (DMSO-d 6 ) 8 ppm: 

1 .55(2H,quin ) J=7Hz) ( 2,37(2H,t ( J=7Hz) I 2.51 (4H,t,J=4.5Hz),2.62(2H,t,J=7Hz), 2.99(4H,t,J=4.5Hz) ,3.67(1 H.dd, 

J=13.5,5.5Hz),3.70-3.80(2H ? m),4.10(1H,t,J=9Hz), 4.80-4.90(1 H, m), 7.04(1 H,t,J=:9Hz), 7.1 8(1 H,dd,J=9,2.5Hz),7.46 

(1H,dd,J=1 5,2.5Hz) 

IR spectrum v (liq.) cm* 1 : 1752,2112 

Mass spectrum (m/z) : 377(M + ) 

Specific rotation [a] D 20 -116.9° (c = 0.1 , DMSO) 



Ref rence example 143 



[0097] (R)-3-[4-[4-(3-Acetylaminopropyl)piperazin-1-yl]-3-fluorophenyl]-5-azidomethyl-2-oxooxazolidine 
[0098] To a solution of 2.00 g of (R)-3-[4-[4-(3-aminopropyl)piperazin-1-yl]-3-fluorophenyl]-5-azidomethyl-2-oxoox- 
azolidine in 20 mi of pyridine, 1 .50 ml of acetic anhydride was added under ice-cooling and with stirring, and the mixture 
was stirred at the same temperature for 1 hour. The solvent was evaporated under reduced pressure, and then th 
residue was added with aqueous sodium hydroxide, and the resulting alkaline mixture was extracted with ethyl acetate. 
The extract was washed with saturated brine, and dried over sodium sulfate, and then the solvent was evaporated 
under reduced pressure. The residue was purified by column chromatography (alumina, ethyl acetate to ethyl acetate : 
methanol = 20 : 1) to obtain 1 .63 g of a pale brown liquid. 
NMR spectrum (DMSO-d 6 ) 6 ppm: 

1 .57(2H,quin,J=7.5Hz),1 .79(3H,S),2.34(2H ) t,J=7.5Hz) ( 2.51(4H,t,J=5Hz), 2.99(4H,t,J=5Hz),3.00-3.10(2H,m),3.67(1 H, 

dd, J=1 3.5,5.5Hz),3.70-3.80(2H,m), 4.1 0(1 H,t,J=9Hz) ,4.80-4.90(1 H,m),7.05(1H,t,J=9Hz),7.1 8(1 H,dd,J=9 : 2.5Hz), 

7.46(1 H,dd, J=1 5,2.5Hz),7.68(1 H,br-s) 

Mass spectrum (m/z) : 419(M + ) 

Specific rotation [cc] D 20 -96.2° (c = 0.1 , DMSO) 



Reference example 144 



[0099] (R)-5-Azidomethyl-3-[3-fluoro-4-[4-(3-^ 

[0100] To a solution of 0.90 g of (R)-3-[4-[4-(3-aminopropyl)piperazin-1 -yl]-3-fluorophenyl]-5-azidomethyl-2-oxoox- 
azolidine in 20 ml of dried tetrahydrofuran, 0.21 ml of methanesulfonyl chloride was added under ice-cooling and with 
stirring, and the mixture was stirred under ice-cooling for 2 hours. The reaction solution was alkalified with aqueous 
sodium hydroxide, and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over 
sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue was purified by column 
chromatography (alumina, ethyl acetate : n-heptane = 1 : 1) to obtain 0.62 g of pale brown crystals. 
NMR spectrum (DMSO-d 6 ) 8 ppm: 

1.65(2H,quin,J=7Hz),2.39(2H ) t,J=7Hz),2.52(4H t t,J=4.5Hz),2.88(3H,s), 2.99(4H,t,J=4.5Hz),3.00(2H,t,J=7Hz),3.67 
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(1H,dd,J=13.5,5.5Hz),3.70-3.80(2H,m), 4.10(1H,t,J-9Hz),4.80.4.90(1H t m),6.87(1 H,t,J=5.5Hz) ) 705(1H,t,J=9H2) ) 

7.1 8(1 H,dd,J=9,2.5Hz),7.46(1 H,dd,J=14.5,2.5Hz) 

IR spectrum v (KBr) crrr 1 : 1734,2112 

Mass spectrum (m/z) : 455(M + ) 

Specific rotation [cc] D 20 -93.3° (c = 0.1 , DMSO) 

Ref rence example 145 

[0101] (R)-5-Azidomethyl-3-[3-fluoro-4-(1-oxidothiomor^^ 

[0102] To a solution of 5.30 g of sodium metaperiodate in 56 ml of water, a mixture of 8.00 g of (R)-5-azidomethyl- 
3-[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidine in 80 ml of acetonitrile and 80 ml of methanol was added 
dropwise, and the mixture was stirred at room temperature for 18 hours. The reaction solution was added with water, 
and extracted with 1 ,2-dichloroethane. The extract was washed with saturated brine, and dried over sodium sulfate, 
and then the solvent was evaporated under reduced pressure to obtain 7.98 g of pale brown crystals. Recrystallization 
from isopropanol gave colorless prisms having the melting point of from 123.5 to 125°C. 



Elemental analysis for C 14 H 16 FN 5 0 3 S 



Calculated % 
Found % 



c, 


47.58; 


H, 


4.56; 


N, 


c, 


47.58; 


H, 


4.56; 


N, 



19.82 
19.69 



Specific rotation [ct] D 20 -114.1° (c = 0.1 , DMSO) 
Reference example 1 46 

[01 03] (R)-5-Azidomethyl-3-[3-f luoro-4-(1 , 1 -dioxidothiomorpholin-4-yl)phenyl]-2-oxo oxazolidine 
[01 04] To a suspension of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidine in 
25 ml of water and 75 ml of acetone, 10 ml of 50 % aqueous 4-methylmorpholine-N-oxide and 3.77 g of osmium 
tetroxide were added under stirring at room temperature, and the mixture was stirred at the same temperature for 10 
minutes. The reaction solution was added with water, and extracted with 1 ,2-dichloroethane. The extract was washed 
with saturated brine and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure to 
obtain 4.71 g of pale brown crystals. Recrystallization from acetone gave pale brown prisms having the melting point 
of from 146 to 148°C. 



Elemental analysis for C 14 H 16 FN 5 0 4 S 



Calculated % 


c, 


45.52; 


H f 


4.37; 


N, 


18.96 


Found % 


c, 


45.63; 


H, 


4.32; 


N, 


18.84 



Specific rotation [a] D 20 -108.8° (c = 0.1, DMSO) 
Reference example 147 

[0105] (R)-1-[4-[4-(5-Azidomethyl-2-oxooxa^^ 

1) To a solution of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1 -yl)phenyl]-2-oxooxazolidine and 2.60 ml 
of triethylamine in 40 ml of dried tetrahydrofuran, 1 .40 ml of thiophosgene was added dropwise under ice-cooling, 
and the mixture was stirred at the same temperature for 30 minutes. The reaction solution was added with water, 
and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over sodium sulfate, and 
then the solvent was evaporated under reduced pressure to obtain 4.32 g of (R)-5-azidomethyl-3-[4-(4-chlorothi- 
ocarbonylpiperazin-1-yl)-3-fluorophenyl]-2-oxooxazolidine as brown crystals. 

2) A solution of 4.32 g of the crystals obtained in 1) in 43 ml of dried tetrahydrofuran was stirred with bubbling of 
ammonia gas at room temperature for 3 hours. The reaction solution was concentrated under reduced pressure, 
and the residue was purified by column chromatography (silica gel, 1,2-dichloroethane : methanol = 20 : 1) to 
obtain 2.95 g of pale brown crystals. 

NMR spectrum (DMSO-d 6 ) 6 ppm: 

2.99(4H,t,J=5Hz),3.66(1 H,dd,J=1 3.5,5.5Hz),3.70-3.80(2H,m),3.91 (4H,t,J=5Hz), 4.11 (1 H f t,J=9Hz),4.80-4.90(1 H, 
m),7.09(1H,t t J=9Hz),7.20(1H t dd,J=9,2.5Hz) l 7.39(2H ,br-s) ,7.50(1 H,dd,J=1 4.5,2.5Hz) 
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10 



15 



20 



25 



30 



35 



IR spectrum v (KBr) cm' 1 : 1738,2108,3184,3286,3424 
Specific rotation [ah 20 -109.1° (c = 0.1 , DMSO) 

Reference example 148 

[0106] (R)-N,N-Dimethyl-1-[4-[4-(5-azidom 

[0107] To a solution of 5.00 g of the crystals obtained by the method of Reference example 1 47-1 ) in 20 ml of dried 
tetrahtdrofuran, 10 ml of 50% aqueous dimethylamine was added at room temperature, and the mixture was stirred at 
the same temperature for 1 8 hours. The reaction solution was concentrated under reduced pressure, and the residue 
was washed successively with water and ethanol to obtain 4.25 g of pale brown crystals. Recrystallization from ace- 
tonitrile gave pale brown prisms having the melting point of from 1 60 to 1 62°C. 



Elemental analysis for C^H^FNyO^ 



Catcutated % 


c, 


50.11; 


H, 


5.44; 


Found % 


c, 


50.38; 


H, 


5.44; 



N, 24.06 
N, 23.95 



Specific rotation [ct] D 20 -101 .7° (c = 0.1 , DMSO) 
Reference example 149 

[01 08] O-Methyl (R)-1 -t4-[4-(5-azidomethyl-2-oxooxa2olidin-3-yl)-2-fluorophenyl]-piperazine]thiocarboxylate 
[0109] A solution of 5.00 g of the crystals obtained by the method of Reference example 147-1 ) in 50 ml of methanol 
was stirred with heating to 60°C for 30 minutes, and then stirred at room temperature for 1 hour. The precipitated 
crystals were collected by filtration, and washed with diisopropyl ether to obtain 4.00 g of pale brown crystals. Recrys- 
tallization from methanol gave pale brown needles having the melting point of from 138 to 139*C. 



Elemental analysis for C 16 H 19 FN 6 0 3 S 



Calculated % 
Found % 



c, 


48.72; 


H, 


4.86; 


N, 


21.31 


c, 


48.79; 


H, 


4.84; 


N, 


20.94 



Specific rotation [a] D 20 -105.4° (c = 0.1 , DMSO) 

[01 1 0] The compounds of Reference examples 1 50 through 1 51 were obtained in the same manner as in Reference 
example 149. 
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R-N 



O 



Reference 
example 


R 


Physical properties 
[recrystallizatioii solvent] 


150 


s 


brown crystals [EtOH] 

mp,122.5~125.5°C 

Elemental analysis for C17H21FN6O3S 
Calcd. % : C,49.99;H,5. 18^,20.58 
Found % : C,50.16;H,5.06;N,20.54 

Specific rotation 

[ali>20-104.5 o (c=0.1,DMSO) 


151 


s 

F 


pale brown crystals [MeOH] 

mp,122.5~124.6°C 

Elemental analysis for CisHzaFNeOsS 
Calcd. % : C,51.17;H,5.49;N,19.89 
Found % : C,51.09;H,5.26;N,19.78 

Specific rotation 

[ a h^o-lOO.S 0 (C-0.1.DMSO) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Reference example 1 52 

[0111] Methyl (R)-1-[4-[4-(5-azidomethyl-2^ 

[0112] To a solution of 5.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-{piperazin-1 -yl)-phenyl]-2-oxooxazolidine and 2.20 
-ml of triethylamine in 50 ml of dried tetrahydrofuran, 2.00 ml of carbon disulfide was added dropwise under ice-cooling, 
and the mixture was stirred at room temperature for 1 8 hours. Furthermore, the mixture was added with 1 .00 ml of 
methyl iodide under ice-cooling, and stirred at the same temperature for 30 minutes. The reaction solution was added 
with water, and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over sodium 
sulfate, and then the solvent was evaporated under reduced pressure. The residue was washed with ethanol to obtain 
5.96 g of colorless crystals. Recrystallizatton from acetonitrile gave pale brown prisms having the melting point of from 
139.5 to 140°C. 



Elemental analysis for C 16 H 19 FN 6 0 2 S2 



Calculated % 


C, 


46.81; 


H, 


4.67; 


N, 


20.47 


Found % 


c, 


46.96; 


H, 


4.68; 


N, 


20.41 



Specific rotation [a] D 20 -104.6° (c = 0.1 , DMSO) 
Reference example 1 53 

[0113] (R)-N-Methyl-1-[4-[4-(5-azidomethyl-2-oxooxazolidin-3-yl)-2-fluorophenyl]-piperazine]ca 
[0114] To a solution of 3.00 g of (R)-5-azidomethyl-3-[3-fluoro-4-(piperazin-1-yl)-phenyl]-2-oxooxazolidine in 30 ml 
of dried tetrahydrofuran, 0.71 ml of methyl isothiocyanate was added under ice-cooling and with stirring, and the mixture 
was stirred at the same temperature for 1 hour. The reaction solution was added with water, and the precipitated crystals 
were collected by filtration, and then washed with diisopropyl ether to obtain 3.63 g of colorless crystals. Recrystalli- 
zation from ethyl acetate gave colorless needles having the melting point of from 156.5 to 158°C. 



Elemental analysis for C 16 H2oFN 7 0 2 S 


Calculated % 


C, 


48.84; 


H, 


5.12; 


N, 


24.92 


Found % 


c, 


48.70; 


H, 


5.09; 


N, 


24.88 
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Specific rotation [a] D 20 -111 .7° (c = 0.1, DMSO) 

[01 1 5] The compounds of Reference examples 1 54 through 1 56 were obtained in the same manner as in Reference 
example 153. 



R-N I 



Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


154 


F 


colorless prisms [EtOH] 
mp,174~ 175.5^0 ' 

Elemental analysis for C17H32FN7O2S 
Calcd. % : C,50.11;H,5.44;N,24.06 
Found % : C,50.16;H,5.28;N^3.98 

Specific rotation 

[a]D*°-108.8* (c=0.1,DMSO) 


155 


F 


colorless crystals [EtOH] 

mp,172.5~174.5°C 

Elemental analysis for C18H24FN7O2S 
Calcd. % : C,51.29;H,5.74;N,23.26 
Found % : C,51.49;H,5.72;N,23.08 

Specific rotation 
[ab^-104.0' (c=0.1,DMSO) 


156 


F 


colorless crystals 

NMR(DMSO-de) 8 ppm:1.68(2H,quin,J=7 
Hz),2.37(2H,t,J=7Hz),2.53(4H,t,J=5H 
z),2.83(3H,d,J=4:5Hz),3.00(4H,t,J=5H 
z),3.30-3.45(2H,m),3.67(lH,dd ) J=13.5, 
5.5Hz),3.74<lH,dd,J=13.5,3.5Hz),3.74( 
lH,dd,J=9,6Hz),4.11(lH,t,J=9Hz),4.80 
-4.90<lH,m),7.05<lH,t,J=9Hz),7.18<lH 
,dd,J=9,2.5Hz),7.31(lH,br-s),7.37(lH, 
br-s),7.46(lH,dd,J=15,2.5Hz) 

IR v (KBr) cm-i:1764^104,3240 

Specific rotation 

[a]D20-89.8° (c=0.1,DMSO) 



Reference example 157 

[01 1 6] (R)-3-[4-[4-(5-A2idomethyl-2-oxooxazolidin-3-yl)-2-fluorophenyQpiperazin-1 -yl]propyl isothiocyanate 
[01 17] To a solution of 2.00 g of (R)-3-[4-[4-(3-aminopropyl)piperazin-1 -yl]-3-fluorophenyQ-5-azidomethyl-2-oxooxazo- 
lidine and 0.74 ml of triethylamine in 20 ml of dried tetrahydrof uran, 0.64 ml of carbon disulfide was added dropwise under 
ice-cooling, and the mixture was stirred at the same temperature for 5 hours. The mixture was added with 0.51 ml of ethyl 
chlorocarbonate, and further stirred at the same temperature for 1 .5 hours. The reaction solution was added with water, 
and extracted with ethyl acetate. The extract was washed with saturated brine, and dried over sodium sulfate, and then 
the solvent was evaporated under reduced pressure. The residue was purified by column chromatography (silica gel, 
ethyl acetate) to obtain 0.85 g of a brown liquid. 
NMR spectrum (DMSO-d 6 ) 5 ppm : 

1.84(2H : quin l J=6.5H2) ) 2.43(2H I t,J=6.5Hz),2.53(4H I t I J=4.5Hz),3.00(4H l t I J=4.5Hz), 3.60-3.80(5H,m),4.11 (1H,t,J=9Hz), 
4.80-4.90(1 H.mJJ.OSOH.t.J^Hz), 7.1 8(1 H,dd,J=9,2.5Hz),7.46(1H,dd,J=14.5,2.5Hz) 
IR spectrum v (tiq.) cm* 1 : 1754,2112,2184 
Mass spectrum (m/z) : 419(M + ) 
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Specific rotation [afc 20 -89.1 ° (c = 0.1 , DMSO) 
Reference example 158 

5 [0118] Methyl (R)-N-[3-[4-[4-(5-azidomethyl-2-oxooxa2olidin-3-yl)-2-fluorophenyl]-pipe 
bam ate 

[0119] To 25 ml of dried methanol, 0.87 g of 60 % sodium hydride was added under ice-cooling and with stirring, 
and the mixture was stirred at room temperature for 30 minutes. Then, the mixture was added with a solution of 4.56 
g of (R)-3-[4-[4-(5-azidomethyl-2-oxooxazolidin-3-yl)-2-fluorophenyl]pipera2in-1-yl]propyl isothiocyanate in 30 ml of 
10 dried methanol-dried tetrahydrofuran (2:1), and stirred at room temperature for 1 .5 hours. The reaction mixture was 
acidified with ice water and 10 % hydrochloric acid, and extracted with ethyl acetate. The extract was washed with 
saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure. The 
residue was purified by column chromatography (silica gel, ethyl acetate : n- heptane = 2 : 1 ) to obtain 4.32 g of a brown 
liquid. 

15 NMR spectrum (DMSO-d 6 ) 5 ppm: 

1.60-1.75(2H t m),2.39(2H,t,J=6.5Hz) ) 2.53(4H,t,J=5Hz) f 3.02(4H I t J J-5Hz) ! 3.40-3.50(2H,m),3.65(1H,dd, 

J=13.5,5.5Hz),3.72(1H,dd,J=1 3.5,3.5Hz), 3.74(1 H,dd,J==9,6Hz),3.87(3H,s),4.1 0(1 H,t,J=9Hz) ,4.80-4.90(1 H,m),7.03 

(1H,t,J=9Hz), 7.17(1H,dd,J=9,2.5Hz),7.41(1H,dd,J=15.5,2.5Hz),8.77(1H,br-s) 

IR spectrum v (liq.) cm" 1 : 1748,2112,3284 
20 Mass spectrum (m/z) : 451 (M + ) 

Specific rotation [ct] D 20 -85.5° (c = 0.1 , DMSO) 

Reference example 159 

25 [0120] (R)-5-Azidomethyl-3-[3-fluoro-4-(4-oxopiperidin-1 -yl)phenyl]-2-oxooxazolidine 

[0121] A suspension of 1.45 g of (R)-5-azidomethyl-3-[4-(1 ,4-dioxa-8-azaspiro[4.5]-decan-8-yl)-3-fluorophenyl]- 
2-oxooxazolidine and 1.10 g of p-toluenesulfonic acid in 60 ml of acetone-water (1 :1) was heated under reflux for 18 
hours. The solvent was evaporated under reduced pressure, and the residue was neutralized with aqueous sodium 
hydrogencarbonate, and then extracted with ethyl acetate. The extract was washed with saturated brine, and dried 

30 .over sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue was purified by column 
^chromatography (silica gel, ethyl acetate : n-heptane = 1 : 1) to obtain 1 .20 g of colorless crystals. Recrystallization 
from ethanol gave colorless crystals having the melting point of from 99.5 to 101°C. 



35 



Elemental analysts for C 15 H 1€ FN 5 0 3 


Calculated % 


c, 


54.05; 


H, 


4.84; 


N, 


21 .01 


Found % 


c, 


54.02; 


H, 


4.87; 


N, 


21.18 



Specific rotation [ct] D 20 -118.4° (c = 0.1, DMSO) 

40 

Reference example 1 60 

[0122] (R)-5-Azidomethyl-3-[3-fluoro-4-(4-hydroxyiminopiperidin-1-yl)phenyl]-2-oxo-oxazolidine 
[0123] A suspension of 6.75 g of (R)-5-azidomethyl-3-[3-fluoro-4-(4-oxopiperidin-1 -yl)phenyl]-2-oxooxazolidine, 1 .55 
45 g of hydroxylamine hydrochloride and 3.66 g of sodium acetate in 135 ml of methanol was stirred at room temperature 
for 1 hour. The reaction solution was added with water, and the precipitated crystals were collected by filtration, and 
then washed with diisopropyl ether to obtain 6.52 g of pale brown crystals. Recrystallization from ethyl acetate gave 
colorless prisms having the melting point of from 1 55 to 156°C. 



Elemental analysis for C 15 H 17 FN 6 0 3 


Calculated % 


c, 


51.72; 


H, 


4.92; 


N, 


24.13 


Found % 


c, 


51.72; 


H, 


4.81; 


N, 


24.22 



55 Specific rotation [a] D 20 -1 31 .7° (c = 0. 1 , DMSO) 
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Reference example 1 61 



[0124] (R)-5-Azidomethyl-3-[3-fluoro^ 

[0125] To a solution of 2.00 g of (R)-5-a2idomethyl-3-[3-fluoro-4-(piperazin-1 -yl)-phenyl]-2-oxooxazolidine and 1 .97 
ml of triethylamine in 20 mi of dried 1 ,2-dichloroethane, 1 0.0 g of thiobenzoyl chloride was added dropwise under ice- 
cooling and with stirring, and the mixture was stirred at the same temperature for 1 hour. The reaction solution was 
added with water, and extracted with 1 ,2-dichloroethane. The extract was washed with saturated brine, and dried over 
sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue was purified by column 
chromatography (silica gel, ethyl acetate : n-heptane =1 : 4) to obtain 3.30 g of a green liquid. 
NMR spectrum (CDCI 3 ) 8 ppm: 

3.04(2H,t,J=5Hz),3.27(2H ) t,J=5Hz),3.59(1H,dd,J=13.5 I 4.5Hz), 3.71 (1H,dd ) J=13.5 t 4.5Hz),3.76(2H,t,J=5Hz) ) 3.88(1H, 

dd,J=8.5,6Hz), 4.05(1 H,t,J=8.5Hz),4.61 (2H,t,J=5Hz),4.75-4.80(1 H,m),6.94(1 H,t,J=9Hz), 7.1 3(1 H,d,J=9Hz),7.30-7.40 

(5H,m),7.48(1H,dd,J=14,2.5Hz) 

Mass spectrum (m/z) : 440(M + ) 

Specific rotation [a] D 20 -85.3° (c = 0.1 , DMSO) 



Ref rence example 162 



[0126] (S)-5-Aminomethyl-2-oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidtne 

[0127] A solution of 8.50 g of (R)-5-azidomethyl-2-oxo-3-[4-(thiomorpholin-4-yl)-phenyl]oxazolidine and 7.68 g of 
triphenylphosphine in 130 ml of dried tetrahydrofuran was stirred at room temperature for 15 hours. Furthermore, the 
mixture was added with 4.8 ml of water, and stirred with heating to 40°C for 1 4 hours. The reaction solution was cooled, 
then added with 100 ml of water, acidified with 10 % hydrochloric acid, and then extracted with diethyl ether. The 
aqueous layer was alkalified with potassium carbonate, and extracted with a mixture of dichloromethane-methanol 
(30 : 1). The extract was washed with saturated brine, and dried over sodium sulfate, and then the solvent was evap- 
orated under reduced pressure to obtain 6 .88 g of colorless crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 11 9.5 to 121 °C. 



Elemental analysis for C 14 H 19 N30 2 S 



Calculated % 
Found % 



c, 


57.31 ; 


H, 


6.53; 


N, 


c, 


57.36; 


H, 


6.45; 


N, 



14.32 
14.06 



Specific rotation [a] D 20 -35.9° (c = 0.1 , DMSO) 

[0128] The compounds of Reference examples 1 63 through 21 2 were obtained in the same manner as in Reference 
example 162. 
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Reference 
example 


R 


Physical properties 
[recryatallization solvent] 


163 


-op- 


pale brown crystals 

NMR(CDCla) 6 ppm:l'.36(2H,br-s),2.95-3.00(5H, 
m),3.13(lH,dd,Jsl3.5,4Hz),3.20-3.30(2H > m),3 
.70-3.80(2H,m),3.83(lH,dd,J= s 8.5,7Hz),4.01(l 
H,t,J=8.5Hz),4.60-4.70(lH,m),7.03(lH,t,J*9 
Hz),7.12(lH,dd,J=9,2Hz),7.54(lH f dd,J=14,2 
Hz) 

IR v (KBr) cm-i:1750,3400 
MS(m/z):327(M+) 

Specific rotation laf]i>*>-39.0 0 (c=0.1,DMSO) 


164 


x>p- 

F 


colorless prisms [EtOH] 
mp,ie2~163"lC 

Elemental analysis for CiaHisFNsO^S 
Calcd. % : C,48.97;H f 5.28^T,12.24 
Found % : C,48.92;H,5.28;N,12.08 

Specific rotation [ a ]d2°-32.9° (c=0.1,DMSO) 


165 


op- 

F 


colorless crystals [AcOEt] 
mp.100^101.5% 

Elemental analysis for CuHisFNsCh 
Calcd. % : C,60.20;H,6.50^T,15.04 
Found % : C,60.16;H,6.44;N,15-18 

Specific rotation [ a ]i>2 0 -38.9 tf (c=0.1,DMSO) 


166 


op- 


pale brown crystals [i-PrOH-i-PraO] 
mp,90~92°C 

Elemental analysis for C15H20FN3O2 
Calcd. % : C,61.42;H,6.87;N,14.32 
Found % : C,61.16;H,6.56;N,U.40 

Specific rotation [ or ]e>2<>-36.1 0 (c=0.1,DMSO) 


167 


"■o-O-Q- 

F 


colorless needles [AcOEt-i-Pr20] 
mp,102~102.5°C 

Elemental analysis for C16H22FN3O3 
Calcd. % : C,59.43;H,6.86;N,12.99 
Found % : C,59.13;H,6.72;N,12.89 

Specific rotation O1d 20 -35.0* (c-0.1,DMSO) 
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O 



1 Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


168 




pale brown crystals [i-PrOH] 
mp,85~86.5°C 

Elemental analysis for C17H24FN3O3 
Calcd. % : C,60.52;H,7.17;N,12.45 
Found % : C,60.28;H,7.42;N,12.42 

Specific rotation [ a W>-29.1' (c=0.1,DMSO) 


169 


--op- 

F 


colorless needles [AcOEt-i-PisO] 
mp,111.5~113°C 

Elemental analysis for C18H22FN3O2 
Calcd. % : C,62.52;H,7.21;N,13.67 
Found % : C,62.43;H,7.43;N,13.59 

Specific rotation [ a]i>2°-35.9* (c=0.1 J>MSO) 


I 170 


-op- 

F 


colorless plates [i-PrOH] 
mp,113~114 e C 

Elemental analysis for C17H24FN3O2 
Calcd. % : C,63.53;H,7.53;N,13.07 
Found % : C,63.34;H,7.84;N,12.97 

Snecific rotation I CtW>-35.9 a (c=0.1,DMSO) 


171 




pale brown crystals 

NMH(DMSO-d 6 ) S ppm:1.52(2H,br-s),1.55-1.65 
(2H,m),1.90-2.00(2H^n),2.70-2.85(8H4n),2.8 
5<lH,dd,J=13.5,5Hz),3.15-3.25(2H,m),3.27(3 
H,s),3.40-3.50(lH,m),3.45(2H,t,J=5Hz),3.56( 
2H,t,J=5Hz),3.81(lH,dd,J=9,6.5Hz),4.01(lH 
,t,J=9Hz),4.55-4.65(lH,m),7.05(lH,t,J=9Hz) 
,7.17<lH,dd,J=9,2.5Hz),7.46<lH,dd,J=15,2.5 
Hz) 

MS(m/z):367(M*> 

Specific rotation [ ar] D 2 °-30.1° (c=0.1,DMSO) 


172 


^^-^^ 
F 


pale brown crystals [AcOEt] 
mp,105~106.5°C 

Elemental analysis for CuHisFNsOs 
Calcd. % : C,56.94;H,6.14;N,14.23 
Found % : C,56.68;H,5.92;N,14.00 

Specific rotation [flf]D2«-36.1° (c=0.1 J)MSO) 
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NH2 



Reference 
example 




Physical properties 
[recrystallization solvent] 


173 




brown liquid 

NMR(DMSO-de) 6 ppm:1.54(2H,br-3),2.79(lH, 
dd^J=13.5,5Hz),2.84(lH,dd,J=13.5,5Hz),3.2 
6(3H,s),3.45(2H,t,J=4.5Hz) > 3.53(2H,t,J=4.5 
Hz),3.60-3.65<2H,m),3.78(lH,dd,J=8.5,6.5H 
2),3.98(lH,t,J=8.5Hz),4.05-4.15(2H,m) > 4.35- 
4.45(lH,m),4.50-4.60(lH,m),6.57(lH,t,J=8. 
5Hz),7.12(lH,dd,J=8.5,2Hz),7.38(lH,dd,J=l 
4.5,2Hz) 

IB V Oiq.) cm-»:1744,3384 

MS(m/z):339(M+) 

Specific rotation [o]ti»-27.9* (c*0.1,DMSO) 


174 


O-fh 


colorless crystals [AcOEt-i-PraO] 
mp,87~87.5°C 

Elemental analysis for C16H22FN3O2 
Calcd. % : C,62.52;H,7.21;N,13.67 
Found % : C,62.23;H,7.28;N,13.51 

Specific rotation [ aW°-44.0" (c=0.1,DMSO) 


175 




colorless amorphous solid 

NMR(DMSO-ds) S ppm:2.27(3H,s>,2.80(lH,dd. 
J=13 5,5Hz),2 .85( lH.dd, J=13 .5 ,5Hz),3 . 07(2 
H,br-s),3.82(lH,dd,J=8.5,6Hz),4.02(lH,t,J= 
8.5Hz),4.53-4.61(lH,m),7.18(2H,d,J=8.5Hz) 
,7.43(2H,d,J=8.5Hz) 

ERz/(KBr) cm- 1 :1748,3356 

MS(m/z):206(M + ) 

Specific rotation [a]D2<>-38.1' (c=0.1,DMSO) 


176 


0- 


pale yellow crystals 

NMR(DMSO-de) S ppm:1.60(2H,br-a),2.19(3H, 
3),2.22(3H,8),2.80(lH,dd,J=13.5,5.5Hz),2.85 
<lH,dd,J=13.5,5.5Hz>,3.81(lH,dd,J=9,6Hz), 
4.0 1( lH.t, J=9Hz),4.50-4.60< lH,m),7. 11( 1H, 
d,J=8.5Hz),7.27(lH,dd,J=8.5,2.5Hz),7.32(l 
H,d,J=2.5Hz) 

IR V (KBr) cm- 1 :1730,3420 

MS(m/z):220(M + ) 

Specific rotation [a?]i>2°-37.0 a (c=0.1,DMSO) 
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Physical properties 
[recrystallization solvent] 


Hi 




pale yellow crystals 

NMIKCDCls) <5 ppm:1.31(2H,br-s),2.98(l 
H,dd,J=13.5,4.5Hz),3.11UH,dd,J=13.5 
,4.5Hz),3.46<3H,s),8.76<2H,t,J=4.5Hz), 
3.82<lH,dd,J=8.5,6.5Hz),4.00(lH,t,J= 
8.5Hz),4.18(2H,t,J=4.5Hz>,4.60-4.70(l 
H,m),7.00<lH,t,J=9Hz),7.10-7.20(lH, 
m),7 .47(lH,dd, J=13,3Hz) 

IRy(KBr) cm 1:1746,3328,3396 

MS(m/z):284(M*) 

Specific rotation 
[a]D»o-33.0° (c=0.1,DMSO) 


178 




pale brown needles [AcOEt-i-PrsO] 
mp,91.5~92t; 

Elemental analysis for C12H17N3O2 
Calcd. % : C,61.26;H,7.28;N,r7.86 
Found % : C,60.90;H,7.16;N,17.60 

Specific rotation 
[ar]j>2°-32.9 e <c=0.1,DMSO) 


179 


F 


reddish brown crystals 

NMR(DMSO-ds) S ppm:1.88(2H,br-s),2.7 
4<6H,s),2.79(lH,dd,J=13.5,5Hz),2.85<l 
H,dd,J= 13 .5,5Hz),3 .80< lH,dd, J=9,6Hz 
),4.00(lH,t,J=9Hz),4.50-4.65(lH,m),6. 
97(lH,t,J=8.5Hz),7.16(lH,dd,J=8.5,2. 
5Hz),7.44<lH,dd,J=15.5,2.5Hz) 

IRi/(KBr) cm*: 1732,3336,3372 

MS(m7z):253(M + ) 

Specific rotation 
[a]u»>-45.0 a (c=0.1J)MSO) 


180 




colorless crystals [AcOEt-i-PrzO] 
mp,51— 52°C 

Elemental analysis for C13H13FN3O2 
Calcd. % : C,58.41;H,6.79;N,15.72 
Found % : C,58.42;H,6.78;N,15.52 

Specific rotation 
[or]i>2i»-45.8" (c=0.1,DMSO) 
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181 


F 


brown liquid 

NMR(DMSO-de) & ppm:0.99(6H,t,J=7.6H 
z),1.55(2H,br-s),2.80<lH,dd,J=14,5Hz) 
,2.85(lH,dd,J»14,5Hz),3.11(4H,q,J=7. 
5Hz),3.81(lH,dd,J«9,6.5Hz),4.02(lH,t, 
J=9Hz),4.55-4.65(lH,m),7.02(lH,t,J=9 
.5Hz),7.17(lH,dd,J=9.5,2.5Hz),7.43(l 
H,dd,J=15.5,2.5Hz) 

ER v (liq.) cm-i:1750,3392 

MS(m/z):281(M*) 

Specific rotation 

[a]D»>-33.3 0 (c=0.1,DMSO) 


182 




colorless prisms [i-PrOH-n-Hexane] 
mp,81~82.5 , te 

Elemental analysis for C14H18N2O2 
Calcd. % : C,68.27;H,7.37;N,11.37 
Found % : C,68.03;H,7.53;N,11.31 

Specific rotation 

[ah>a>-36.0 o (c=0.1J3MSO) 


183 




pale brown crystals 

NMR(DMSO-de) 6 ppm:1.21(3H,t,J=7.5H 
z),2.16(2H,br-s),2.68(4H,t,J=4.5Hz),2. 
80(lH,dd,J=13.5,5Hz),2.85(lH,dd,J=l 
3.5,5Hz),2.99(4H,t,J=4.5Hz),3.26(2H,a 
),3.81<lH,dd,J=9,6.5Hz),4.02<lH,t,J=9 
Hz),4.11(2H,q,J=7.5Hz),4.55-4.65(lH, 
m),7.05(lH,t,J=9Hz>,7.18(lH,dd,J=9,2 
.5Hz),7.47(lH,dd,J= 14.5,2.5Hz) 

IR V (KBr) cm-i:1740,3388 

MS(m/z):380(M+) 

Specific rotation 

[a]D 20 -34.0° (c=0.1,DMSO) 


184 


F 


colorless crystals [i-PrOH-i-PraO] 
mp,88~88.5°C 

Elemental analysis for C19H27FN4O4 
Calcd. % : C,57.85;H,6.90;N,14.20 
Found % : C,57.57;H,7.15;N,14.06 

Specific rotation 

[a]s w -80.0* (c=0.1,DMSO) 



55 
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Physical properties 
[recrystallization solvent] 


185 


F 


pale brown crystals 

niakujMdO-cisj 0 ppm:l.lyioxl,t,J=7.5xi 
z),1.71(2H,qain > J=7.5H2),1.71(2H,br-s 
),2.31(2H,M=7.5Hz),2.34<2H,t,J==7.5H 
z),2.50(4H,t,J=5Hz),2.80UH,dd,J=13. 
5,5Hz),2.85(lH,dd,J=13.5,5Hz),2.97(4 
H,t,J=5Hz),3.81(lH,dd,J=9,6-5Hz),4.0 
l(lH,t,J=9Hz),4.06(2H,q,J=7.5Hz),4.5 

H,dd,J«9,2.5Hz),7.47(lH,dd,J=15.5,2. 

5Hz) 
MS(m/z):408(M*) 
Specific rotation 

[ a ]d20-26.9° (c=0.1,DMSO) 


186 


jop- 


colorless prisms [i-PrOH] 
mD lftO^tll^c 

Elemental analysis for &6H21FN4O4 
Calcd. % : C,54.54;H,6.01;N,15.90 
Found % : C,54.31;H t 6.00;N,15.83 

Specific rotation 

[*]d20-29.7° (0=0.07,01480) 


187 


0 

M.O^CHjfc'^^a— 

? 


pale yellow crystals [i-PrOH] 
mp,134~135°C 

Elemental analysis for C18H25FN4O4 
Calcd. % : C,56.83;H,6.62;N,14.73 
Found % : C,56.86;H,6.74;N,14.66 

Specific rotation 

[a]i>2<>-35.0' <c=0.1,DMSO) 


188 


F 


colorless crystals [AcOEt-i-Pr20] 
mp,138~139°C 

Elemental analysis for C19H27FN4O4 
Calcd. % : O,57.85;H,6.90;N,14.20 
Found % : C,57.75;H,7.14;N,14.06 

Specific rotation 

[or]i>2o.26.9* (c=0.1,DMSO) 
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15 


189 


F 


pale yellow crystals 

NMa(L>MSO-(16) o ppm:l.o9(2n,Dr-s),z.«^a.il,s 
),2.46<4H,t,J=5Hz),2.79(lH,dd,J=14,5Hz),2. 
84(lH,dd,J=14,5Hz),2.98(4H,t,J=5Hz),3.81( 
lH,dd,J=9,6Hz),4.01(lH,t,J=9Hz),4.54-4.61( 
lH,m),7.03( lH,t, J=8.5Hz),7 . 18(lH,dd,J=8.5, 
2Hz),7.46(lH,dd,J=15.5,2Hz) 

XCV k ^Xu>F/ CZ& « J. iO^tfOO^oOfOO 4 A 

MS(m/z):308(M+) 

Specific rotation [<*]d?o-34.0* (c=0.1,DMSO) 


20 
25 


190 


/ 
F 


colorless needles [AcOEt-i-PraO] 
mp,104~105.5 ? C 

Elemental analysis for C16H23FN4O2 
uaica* % : o,oy.ox;xi, /.iy^CN>i #.oo 
Found % : C,59.46;H,7.17;N,17.37 

Specific rotation [ a ]d2°-37.0° (c=0.1,DMSO) 


30 


191 


F 


pale brown crystals [AcOEW-PraO] 
mp,93— 95*0 

Elemental analysis for C17H25FN4O2 
Calcd. % : C,60.70;H,7.49;N,16.65 
Found % : C,60.47;H,7.38;N,16.55 

Specific rotation [ a ]d*>-37.9° (c=0.1 JJMSO) 


35 


192 


F 


pale yellow crystals [i-PrOH-i-PnO] 
mp,98~100°C 

Elemental analysis for CigH27FN402«2/5H20 
Calcd. % : C,60.45;H,7.83;N,15-67 
Found % : C,60.62;H,7.81;N,15.46 

Specific rotation [ of ]n2^34.1 0 (c=0.1JDMSO) 
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Physical properties 
[recrystallization solvent] 


193 


F 


pale yellowish brown liquid 

NMR(DMSO-d«) 6 ppm:1.54-1.62(2H,m), 
1.82(2H,br-s) > 1.85-1.92(2H,m),2.81(lH 
,dd,J=14,5Hz),2.86(lH,dd,J=14,5Hz),3 
.22-3.29(2H,m),3.60(3H,s),3. 64-3.70(2 
H,m) > 3.82(lH,dd,J=9,6Hz) ) 4.03(lH > t,J 
=9Hz),4.45-4.52(lH,m),4.57-4.63(lH, 
m),7.22(lH,dd, J=9,2 .5Hz),7 .25( lH,t, J 
=9Hz),7.54(lH,dd,J=13.5,2.5Hz) 

IRfGiq.) cnv 1 :1688,1748,3368 

MS(m/2):367(M + ) 

Specific rotation 
[af]i>2«>-26.0 0 (c=0.1,DMSO) 


194 


F 


colorless prisms [AcOEt] 
mp,119.5~122°C 
Elemental analysis for 

Ci6HuFN 8 0 5 -l/6H20 

Calcd. % : C,52.6S;H,5.40;N,12.28 

Found % : C,52.49;H,5.29;N,12.27 
Specific rotation 

[ali>20-30.9* (c=0.1,DMSO) 


195 


O 


pale yellow liquid 

NMR(DMSO-ds) d ppm:1.50-1.70(2H,m), 
1.80-2.00<2H,m),1.91(2H,br-s),2.57<2H 
,t,J=6.5Hz),2.8 1( lH,dd,J=13 .5 ,5Hz),2. 
86(lH,dd,J=13.5,5Hz),3.20-3.40(2H,m 
),3.23(3H,a),3.56(2H,t,J=6.5Hz),3.82(l 
H,dd,J=9,6Hz),4.03(lH,t,J=9Hz),4.45- 
4.55(lH,m),4.55-4.65(lH,m),7.22<lH,d 
d, J=9,2.5Hz),7 .25< lH,t,J=9Hz),7 .54(1 
H,dd,J=13.5,2.5Hz) 

IR V (liq.) cm-i:1634,1750,3464 

MS(m/z):395(M*) 

Specific rotation 
[cr]D2o-34.7" (c=0.1,DMSO) 
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196 


o F 


pale brown crystals 

NMR(DMSO-ds) 6 ppm:2.45-2.65(6H,m),2.90 
-3.l0(4H,m),3.30-3.40(3H,m),3.50-3.65(2H 
,m),4.00-4.15(lH,m),4.75-4.85(lH,m),7.00( 
lH,t,J=9Hz),7.10-7.25(2H^n),7.35-7.55(4H 
^n) 

IR v (KBr) cm 1 :1712,1750,3424 
MS(m/z):487(M*) 
Specific rotation 
[<* 1^0.30.0° (c=0.1,DMSO) 


197 


F 


pale brown amorphous solid 

^MxCliJA3.oU*(i6j o ppm: l.o /t2xl r quin,eJ — /.on 
2),162(2H,br-s),1.79(3H,s),2.34(2H,t,J=7. 
5Hz)„2.5H4H,t,J=5Hz),2.80(lH,dd,J=13.5, 
5Hz),2.85(lH,dd,J=13.5,5Hz),2.98(4H,t,J= 
5Hz),3.00-3.10(2H,m),3.81(lH,dd,J=9,6.5 
Hz),4.01(lH,t,J=9Hz),4.55-4.65(lH,m),7.0 
4(lH,t,J»9Hz),7.18(lH,dd,J=9,2.5Hz),7.47 
<lH,dd,J=15.5,2.5Hz),7.68(lH,br-s) 

ER v (KBr) cm-l:1724,1744,3304 

MS(m/z):393(M*) 

Specific rotation 

[flf]»20-28.9 o (c=0.1,DMSO) 


198 




pale brown crystals 

,1.77(2H,br-s),2.39(2H,t,J=7Hz),2.52(4H,t, 
J=4.5Hz),2.80(lH,dd,J=13.5,5Hz),2.85(lH, 
dd,J=13.5,5Hz) > 2.88(3H,3),2.98(4H,t,J=4.5 
Hz),3.00(2H,t,J=7Hz),3.81(lH,dd,J=9,6.5 
Hz),4.02( lH.t, J=9Hz),4.55-4 .65( lH.nO.e .8 
7(lH,br-s),7.04(lH,t,J=9Hz),7.18(lH,dd,J 
=9,2.5Hz),7.47(lH,dd,J= 14.5,2.5Hz) 

IRI/ (KBr) cm-i:1726,3276 

MS(m/z):429(M+) 

Specific rotation 

[alD^S.O* (c=0.1,DMSO) 
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199 


F 


colorless needles [i-PrOH] 
mp,115.5~ 117°C" 

Calcd. % : C,58.78;H,6.38;N,20.16 
Found % : C,58.60;H,6.38;N,20.09 
Specific rotation 
[ff]i>2<>-36.9" <c=0.1,DMSO) 


200 




colorless crystals [AcOEt] 
mp,142— 144°C 

Elemental analysis for CuHssFNeOs 
Calcd. % : C,58.00;H,7.17;N,17.80 
Pound % : C,57.82;H,7.41;N,17.59 

Specific rotation 

I Of jD ao -Z7.9 lC=U.l,iJM.oUi 


201 


F 


colorless crystals 

NME(DMSO-de) 5 ppm:1.62(2H,br-s),2.8 
0(lH,dd,J-14,5Hz),2.85(lH,dd,J='14,4. 
5Hz),2-98(4H,t,J=5Hz),3.82<lH,dd,J= 
9,6.5Hz),3 .90(4H,t,J=5Hz),4 .02(lH,t, J 
=9Hz),4.55-4.65(lH,m),7.08(lH,t,J=9 
Hz),7.20(lH,dd,J=9,2.5Hz),7.39(2H,br 
-s),7.50(lH,dd, J= 15,2.5Hz) 

ER v (KBr) cm-i:1714,3384 

Specific rotation 

[a]D2o.37.o e (c=0.1,DMSO) 


202 


F 


colorless crystals CDMF-H2O] 
mp,167.5~169.5 a C 

Elemental analysis for C16H22FN5O2S 
Calcd. % : C,52.30^H,6.03^,19.06 
Found % : C,52.13;H,5.99;N,19.08 

Specific rotation 
[alD 80 ^?.©* (c=0.1,DMSO) 
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203 


F 


colorless needles [CHsCN] 

Elemental analysis for C17H24FN5O2S 
Calcd. % : C,53.53;H,6.34;N,18.36 
Found % : C,53.37;H,6.16;N,18.11 

Specific rotation 

[ a ]D2°-32.0 a (c=0.1,DMSO) 


204 


F 


colorless crystals [MeOH] 

1 rr-| -1 rro<y» 

mp,i/i^± fO 

Elemental analysis for C18H26FN5O2S 
Calcd. % : C,54.66;H,6.63;N.17>71 
Found % : C,54.53;H,6.45;N,17-37 

Specific rotation 

[<*h>20-34.9 d (c=0.1,DMSO) 


205 




colorless prisms [MeOH] 
mp,178~179.5°C 

Elemental analysis for C17H24FN5O2S 
Calcd. % : C,53.53;H,6.34;N,18.36 
Found % : C,53.54;H,6.25;N,18.19 

Specific rotation 

LOfjD* u -ol.O (C=0.1,JJMoU < ) 


206 


) 
F 


pale brown crystals 

NMR(DMSO-de) 8 ppm:1.70(2H,br-s),2.80(lH, 
dd,J=13.5,5Hz),2.85(lH,dd,J«13.5,5Hz),2.9 
5-3.10(4H,m),3.81(lH,dd,J=9,6.5Hz),3.81-3 
.90(2H,m),3.98(3H,s),4.02(lH,t,J=9Hz),4.1 
0-4.20(2H,m),4.55-4.65(lH,m),7.08(lH,t,J= 
9Hz),7.21(lH,dd,J=9,2.5Hz),7.50(lH,dd,J= 
14.5,2.5Hz) 

IR V (KBr) cm- 1 :1730,3388 

MS(m/z):368(M*) 

Specific rotation 

[<r]D ao -29.1° (c=0.1,DMSO) 


207 


EtO — N — V— y 

F 

- HCI 


pale brown scales [H2O] 
mp,240~243.5°C 

Elemental analysis for C17H23FN4OSS-HCI 
Calcd. % : C,48.74;H,5.77;N,13.37 
Fotind % : C,48.57;H,5.53^r,13.27 

Specific rotation 
[a]o2^39.8 ft (c=0.1J)MSO) 
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208 


s 


Drown crystals 

NMR(DMSO-ds) 6 ppm:0.94(3H,t,J=7Hz) 
,1.67(2H,br-s),1.71(2H,sex,J=7Hz>,2.7 
9(lH,dd,J=13.5,5Hz),2.85(lH,dd,J=13 
.5,5Hz),2.90-3 . 10(4H,m),3.75-3 .90(3H, 
m),4.02(lH,t,J=9Hz),4.10-4.20(2H,m), 
4.38(2H,t,J=7Hz),4.55-4.65(lH,m),7.0 
8<lH.t,J=9Hz),7.20(lH.d,J=9Hz),7.50< 
lH,dd,J=14.5,2Hz) 

m v (KBr) cm-i:173a,3380 

MS(m/z):396(M + ) 

opecuic ro winon 

[ ff ]j)20.28.9* (c=0.1,DMSO) 


209 


S 


grayish brown crystals 

NMR(DMSO-d«) 8 ppm:2.61(3H,s),3.11<4 
H,t,J=5Hz),3.15-3.25(2H,m),3.86(lH,d 
d,J=9,6.5Hz),4.15(lH,t,J=9Hz),4.20-4. 
40<4H,m),4.85-4.95( lH,m),7 .12(lH,t,J 
=9Hz),7.19(lH,dd,J=9 r 2.5Hz),7.49(lH, 
dd,J=14.5,2.5Hz),7.98(2H,br-s) 

m V (KBr) em-*:1754,3464 

MS(m/z):384(M*) 

Specific rotation 

[a] D 2o.36.8* (c=0.1,DMSO) 


210 


F 


nfllfi brown liauid 

NMB(DMSO-de) 8 ppm:1.68(2H,quin,J=7 
Hz),2.37(2H,t,J=7Hz),2.53(4H,t,J=4.5 
Hz),2.80-2.90(2H,m),2.83(3H,d,J=4.5 
Hz),3.00(4H,t,J=4.5Hz),3.38(2H,br-s), 
3.81(lH,dd,J=9,6.5Hz),4.03(lH,t,J=9 
Hz),4.55-4.65(lH,m),7 . 04(lH,t,J=9Hz> 
,7.18<lH,dd,J=9,2.5Hz),7.32(lH,br-s), 
7.39(lH,br-s),7.47(lH,dd,J=15.5,2.5H 
z) 

IR v (liq.) cm-i:1740,3308 
Specific rotation 

[<r]i)20.21.0* (c=0.1,DMSO) 
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211 


F 


brown amorphous solid 

NMR(DMSO-ds)5ppm:1.55-1.80(4H,m),2.38( 
2H,t,J=6.5Hz),2.53(4H,t,J=5Hz),2.83(lH,d 
d,J=13.5,5Hz),2.87(lH,dd,J=13.5,5Hz),3.0 
l(4H,t,J=5Hz),3.40-3.50(2H^n),3.79(lH,dd 
,J=9,6.5Hz),3.87<3H,s),4.01(lH,t,J=9Hz),4. 
50-4.60(lH,m),7.02(lH,t,J=9Hz),7.17(lH,d 
d,J=9,2.5Hz),7.42(lH,dd,J=15.5,2.5Hz),8.7 

nft XT U- «\ 

JR V (liq-) cm 1 :1746,3284 
MS<m/z):425(M*) 
Specific rotation 
[alDM-28.4* (c=0.1JDMSO) 


212 




yellow crystals [CICHaCHzCl-AcOEt] 

mp,183~186^C 

Elemental analysis for 

C2lH23FN402S* 1/4H20 

Calcd. % : C,60.20;H,5.65;N,13.37 
Found % : C,60.28;H,5.50;N,13.14 
Specific rotation 
[ a]D*»-26.9' (c=0.1 JOMSO) 



Reference example 213 

[0129] (S)-5-Aminomethyl-3-[4-(4-arninopiperidin-1 -yl)-3-f luorophenyl]-2-oxooxazoli dine dihydrochloride 
[0130] A suspension of 4.70 g of (S)-5-azidomethyl-3-[3-fluoro-4-(4-hydroxy^ 

lidine and 4.70 ml of Raney nickel in 95 ml of 10 % ammonia methanol solution was stirred at 40°C at a hydrogen 
pressure of under 30 atm for 6 hours. The catalyst was filtered off, and the filtrate was concentrated under reduced 
pressure. The residue was added with ethanol and 33% hydrogen chloride ethanol solution, and the mixture was stirred 
under ice-cooling for 1 hour. The precipitated crystals were collected by filtration to obtain 5.66 g of pale brown crystals. 
NMR spectrum (DMSO-d 6 ) 5 ppm: 

1.65-1.80(2H,m),2.00-2.10(2H I m),2.70-2.80(2H ! m),3.10-3.25(3H,m),3.30-3.40(2H ) m), 3.89(1 H,dd,J=9,6.5Hz),4.1 5 
(1 H,t,J=9Hz),4.90-5.00(1 H,m),7.1 0(1 H,t ( J=9Hz), 7.1 7(1 H,dd,J=9,2.5Hz),7.45(1 H,dd,J=1 4.5,2.5Hz),8.29(3H ,br-s), 
8.47(3H,br-s) 

IR spectrum v (KBr) cm' 1 : 1 744,3440 
Specific rotation [a] D 20 -33.8° (c = 0.1 , DMSO) 

Reference example 214 

[0131] (R)-N-[2-Oxo-3-[4-(thiomorpholin-4-yl)phenyl]oxazolidin-5-yl]methyl isothiocyanate 

[0132] To a mixture of 1 .0 g of (S)-5-aminomethyl-2-oxo-3-[4-(thiomorpholin-4-yl)-phenyl]oxazolidine in 1 0 ml of ben- 
zene and 1 ml of N, N -d imethy If orm amide, 0.50 ml of triethylamine and 0.20 ml of carbon disulfide were added, and 
the mixture was stirred at room temperature for 6 hours. The reaction solution was concentrated under reduced pres- 
sure, and the residue was added with 1 0 ml of dichloromethane and 0.50 ml of triethylamine. The mixture was added 
with 0.35 ml of ethyl chlorocarbonate under ice-cooling and with stirring, and stirred at the same temperature for 30 
minutes. The reaction solution was added with water, and the precipitated crystals were collected by filtration to obtain 
0.98 g of colorless crystals. Recrystallization from a mixture of N,N-dimethylformamide-water gave colorless crystals 
having the melting point of from 1 94.5 to 1 95.5°C. 
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Elemental analysis for C 15 H 17 N30 2 S2 



Calculated % 
Found % 





53.71; 


H, 


5.11; 


N, 


c, 


53.53; 


H, 


5.07; 


N, 



12.53 
12.54 



Specific rotation [a] D 20 -151 .8° (c =0.1 , DMSO) 

[01 33] The compounds of Reference examples 21 5 through 264 were obtained in the same manner as in Reference 
example 214. 
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Reference 
example 


. R 


Physical properties 
[recrystallization solvent] 


215 


op- 

F 


pale yellow columns [CHsCN] 
mp,135.5~136.5 , fe 

Elemental analysis for C15H16FNBO2S2 
Calcd. % : C,50.97;H,4.56;N,11.89 
Found % : C,51.01;H,4.60;N,11.85 

Specific rotation 
[ar]i*a-161.9° (c=0.1,DMSO) 


216 


F 


colorless amorphous solid 

NMR(CDCh) 6 ppm:2.95-3.10(4H,m),3.25-3. 
30(2H,m),3.75-3.85(2H,m),3.85-3.95(2H,m 
),3.97<lH,dd,J=14.5,5.5Hz),4.17(lH,t,J=9 
Hz),4.80-4.90(lH,m),7.05-7.15(2H,m),7.52 
(lH,d,J=13.5Hz) 

IR V (KBr) cm-i:1754,2096 

MS(m/z):369(M+) 

Specific rotation 
[a]i)2<>-94.4* (c=0.1,DMSO) 


217 


300- 

O > — f f — 9 
F 


yellow liquid 

NMR(DMSO-de) 8 ppm:3.23(4H,t,J=5Hz),3.4 
9(4H,t,J=5Hz),3.80(lH,dd,J=9,5.5Hz),4.0 
2<lH,dd,J=15.5,5.5Hz),4.10(lH,dd,J=15.5, 
3.5Hz),4.19(lH,t,J=9Hz),4.90-5.00(lH,m), 
7. 15-7.25(2H ,m),7 . 50( lii.dd, J = 15 ,2Hz) 

IRvOiq.) cm-i:1754^100 

MS(m/z):385(M+) 

Specific rotation 
Ca]u20-123.3° (c=0.1,DMSO) 


218 


F 


pale yellow crystals [i-PrOH] 
mp,109.5~110°C 

TCI fvmfirktnl ari 5*1 vsio. ■frvr flicTTieTi^jraO^Si 

Calcd. % : C,56.06;H,5.02;N, 13.08 
Found % : C,56.09;H,5.32;N,13.12 
Specific rotation 
laW-ieStf (c=0.1,DMSO) 


219 


op- 

F 


pale brown crystals [i-PrOH] 
mp,107~109 s C 

Elemental analysis for C16H18FN3O2S 
Calcd. % : C,67.30;H,6.41;N,12.53 
Found % : C,57.25;H,5.63;N,12.52 

Specific rotation 
[ tf ]j)20-i54.2' (c=0.1,DMSO) 
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example 


R 


Physical properties 
[recrystallization solvent] 


220 




colorless prismsEAcOEt-i-PrsO] 
mpAia.S-^Ot;* 

Elemental analysis for &7H20FN3O3S 
Calcd. % : C > 55.88;H > 5.52;N,11.50 
Found % : C,55.89;H,5.58;N > 11-41 

Specific rotation 
[af]i>20.l46.6 o (c=0.1JDMSO) 


221 




colorless crystals[i-PrOH] 
mp,114.5~116°C 

Elemental analysis for C18H22FN3O3S 
Calcd. % : C,56.98;H£.84;N,11.07 
Found % : C,56.97;H,5.88;N,10.93 

Specific rotation 

[ct]d20-136.4° (c=0.1,DMSO) 


222 




colorless needles[AcOEt-i-Pr20] 
mp,133.5~134.5°C 

Elemental analysis for C17H20FN3O2S 
Calcd. % : C,58.43;H,5.77;N,12.03 
Found % : C,58.39;H,5,67;N,11.95 

Specific rotation 
[*]d2°-153.5° (c=0.1,DMSO) 


223 


F 


colorless needles[Toluene] 
mp,94~95°C 

Elemental analysis for C18H22FN3O2S 
Calcd. % : C,59.48;H,6.10;N,11.56 
Found % : C,59.27;H,6.12;N,11.43 

Specific rotation 

[ali^-147.9' (c=0.1,DMSO) 


224 




colorless crystals[AcOEt-i-Pr201 
mp>63~64t 

Elemental analysis for C19H24FN3O4S 
Calcd. % : C,55.73;H,5.91;N,10.26 
Found % : C,55.64;H,5.99^N,10.27 

Specific rotation 
[ a ]d2o-130.7* (c=0.1,DMSO) 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


225 


> If 
F 


brown liquid 

NMR(DMSO-de) $ ppm:3.24(3H,s),3.60-3.7 
0(2H,in),3.75(lH,dd,J=9,5.5Hz),3.95-4.2 
0(5H,m),4.25-4.35(lH,m),4.85-4.95(lH, 
m),6.59(lH,dd,J=10.5,8.5Hz),7.12(lH,dd 
,J=8.5,2Hz),7.36(lH,dd,J=14.5,2Hz) 

IRv (liq.) cm-i:1754,2100 

MS(m/z):337(M*) 

Specific rotation 

[ a ] D 20_i29.3° (c=0.1J)MSO) 


226 




colorless needlesCAcOEt-i-PnO] 
mp,78.S~79.5°C 

Elemental analysis for C17H20FN3O4S 
Calcd. % : C,53.53;H,5.29;N,11.02 
Found % : C,53.47;H,5.47;N,10.93 

Specific rotation 

[a]D 20 -140.4° (c=0.1,DMSO) 


227 




colorless crystals [AcOEt-i-PnO] 
mp,128~129 ,, C 

Elemental analysis for C17H20FN3O2S 
Calcd. % : C,58.43;H,5.77;N,12.03 
Found % : C,58.50;H,5.97;N,11.95 

Specific rotation 

[£r]i>2°-153.8* (c=0.1,DMSO) 


228 


Me — U >— 

V If 


pale brown liquid 

NMR(DMSO-ds) 6 ppm:2.28(3H,3),3.79 
(lH,dd,J=9,5.5Hz),4.04(lH,dd,J=15,5Hz 
),4.10(lH,dd,J=15,3Hz),4.19(lH,t,J=9H 
z),4.90-4.96(lH,m),7.20(2H,d,J=8.5Hz), 
7.43(2H,d,J=8.5Hz) 

IR v (liq.) cm-i:1756,2096 

MS(m/z):248(M*) 

Specific rotation 
[ah>2<>-178.3 0 (c«0.1,DMSO) 


229 


Me 


colorless prisms [i-PrOH] 
mp,92~92.5°C 

Elemental analysis for C13H14N2O2S 
Calcd. % : C,59.52;H,5.38;N,10.68 
Found % : C,59.54;H,5.39;N,10.65 

Specific rotation 

[<x]i>20-175.r (c=0.1,DMSO) 



83 



EP 1 130 016 A1 



5 






o 

R-N l 




Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


10 
15 


230 


MeO-CCH^-O-^^— 


pale brown crystals [AcOEt] 
mp,71.5~73.5^C 

Elemental analysis for C14H15FN2O4S 
Calcd. % : C,51.53;H,4.63;N,8.58 
Found % : C,51.46;H,4.56;N,8.49 

Specific rotation 

I QUO 20 -!*'*? VC— 0.1,JJMoU) 


20 


231 




colorless needles[AcOEt-i-PrsO] 

mp,140.5~141.5% 

Elemental analysis for C13H15N3O2S 
Calcd. % : C,56.30;H,5.45;N,15.15 
Pound % : C,56.45;H,5.35;N,14.95 

Specific rotation 

[Of to^-lTZ.o (c=0*l,L>MSO) 


25 
30 


232 


F 


pale yellow needles[i-PrOH] 
mp,74.5~75^C 

Elemental analysis for C13H14FN3O2S 
Calcd. % : C,52.87;H,4/78;N,14.23 
Found % : C,52.81;H,4.99;N,14.18 

Specific rotation 
[a]i> 20 -172.7 (c=0.1,DMSO) 


35 


233 


F 


colorless needles[AcOEt-i-Pr20] 
mp,7iB— 7»XJ 

Elemental analysis for CuHieFNsOaS 
Calcd. % : C,54.35;H,5.21;N,13.58 
Found % : C,54.42;H,5.30;N,13.63 

Specific rotation 
[a3i)2»-177.5 B (c=0.1,DMSO) 


40 
45 
50 


234 




pale brown liquid 

NMR(DMSO-de) 6 ppm:1.00(6H,t, J=7.5Hz), 
3.13(4rl T q,J = 7.5tlz;,o .7o(lil,aa,<J— 9.5,oti 
z),4.03UH,dd,J=15.5,5.5Hz),4.11(lH,dd, 
J=15.5,3.5Hz),4.17(lH,t,J=9.5Hz),4.90-5. 
00(lH,xn),7.04<lH,t,J=9Hz),7.17(lH,dd,J 
=9,2.5Hz),7.41(lH,dd,J=14.5,2.5Hz) 

MS(m/z):323(M*) 

Specific rotation 
[<*]d2°-162.3° (c=0.1,DMSO) 
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[recrystallization solvent] 


235 




colorless needles[AcOEt] 

mp,103.5~ 104.5^ _ 

Elemental analysis for CuHuNsOsS 
Calcd. % : C,61.29;H,5.14;N,10.21 
Found % : C,61.24;H,5.13^N,10.20 

Specific rotation [ ab2°-172.7 0 <c=0.1,DMSO) 


236 




colorless needles[i-PrOH] 
mp,122.5~124°C 

Elemental analysis for C15H16N2O2S 
Calcd. % : C,62.48;H£.59;N,9.71 
Found % : C,62.49;H,5.61;N,9.65 

Specific rotation [afc>«>-166.8* (c=0.1,DMSO) 


237 


yo- 


pale yellow crystals 

NMR(DMSO-de) 8 ppm:2.55(3H,s) f 3.89(lH,dd,J=9 
.5 > 5.5Hz) > 4.08(lH,dd t J=15,5.5H2) ) 4.15(lH,dd,J 

=i6,3.5Hz),4.28(iH,i^j=9.5Hz) > 4.98-5.03aH,in) 

,7.70(2H,d,J=9Hz),8.0O(2H,d,J=9Hz) 
IR v (KBr) cm-i:1748,2092 
MS(m/z):276(M*) 

Specific rotation [ a]D««>-195.6 0 (c=0.1,DMSO) 


238 




pale brown needles [AcOEt-i-PraO] 
mp,H7~119 a C 

Elemental analysis for C19H23FN4O4S 
Calcd. % : C,54.02;H,6.49;N, 13.26 
Found % : C,54.30;H,5.40;N,13.00 

Specific rotation [ a]B**-108.2* (c=0.1,DMSO) 


239 


F 


pale yellow needles [i-PrOH] 
mp,92.5~94X 

Elemental analysis for C20H26FN4O4S 
Calcd. % : C,55.03;H,5.77;N,12.84 
Found % : C,54.84;H,5.87;N,12.71 

Specific rotation [ a]D2°-121.8 0 (c=0.1,DMSO) 


240 


p 


colorless needles [AcOEt-i-PnO] 
mp 9 9S.S^9T > C 

Elemental analysis for C21H27FN4O4S 
Calcd. % : C,55.98;H,6.04;N,12.44 
Found % : C,55.70;H,5.76,N,12.29 

Specific rotation 
[alD2°-108.3° (c=0.1,DMSO) 



50 
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R 
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[recrystallization solvent] 


241 


F 


colorless crystals [i-PrOH] 
mp,102~103°C 

Elemental analysis for C17H19FN4O4S 
Calcd. % : C,51.77;H,4.86;N,14.20 
Pound % : C 51 77-H 4 83-N 14 10 

Specific rotation [af]i>2<>-139.5 0 (c-0.1,DMSO) 


242 


O 


pale yellow crystals[MeOH] 
mp,110-112 a C 

Elemental analysis for CisH2»FN404S-l/4H20 
Calcd. % : C,53.45;H,5.55;N,13.12 
Found % * C S3 60*H fi 4fi'M 13 ft«i 

Specific rotation [ ar]i>20-i23.9 o (c=0.1,DMSO) 


243 




colorless needles [AcOEt-i-PraO] 
mp,142~143.5°C 

Elemental analysis for C20H25FN4O4S 
Calcd. % : C,55.03;H,5.77;N,12.84 
Found % ; C 54 96 -H 5 88-N 12 79 

Specific rotation [ a ]d3°-121.1° (c=0.1,DMSO) 


244 


F 


colorless prisms [THF-i-PrsO] 
aip,127~127.5"C 

Elemental analysis for C16H19FN4O2S 
Calcd. % ; C,54.84;H,5.47;N,15.99 
Found % : C,54.83;H,5.41;N,15.84 

Specific rotation [ Of ]i>2°-159.0 a (c=0.1,DMSO) 


245 


F 


colorless needles [AcOEt-i-PrzO] 
mp,86.5~ 87.5*C 

Elemental analysis for C17H21FN4O2S 
Calcd. % : C,56.03;H,5.81;N,15.37 
Found % : C,56.09;H,5.76;N,15.46 

Specific rotation [ or ]d20-151.2° (c=0.1J0MSO) 


246 




colorless crystals [AcOEt-i-PraO] 
mp,93~94°C 

Elemental analysis for C18H23FN4O2S 
Calcd. % : C,57.12;H,6.13;N,14.80 
Found % : C,57.02;H,6.13;N,14.75 

Specific rotation [ ar]i)20-i41.6* (c=0.1,DMSO) 
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247 


F 


pale yellow plates [i-PrOH] 
mp f 101~ 102°C 

Elemental analysis for C19H3&FN4O2S 
Calcd. % : C,58.14;H,6.42;N,14.27 
Found % : C,58.06;H,6,51;N,14-16 

Specific rotation 


248 


new ^ 
F 


yellowish brown liquid 

NMR(DMSO-do) 8 ppm:1.50-1.70(2H,m),1.85- 
1.95<2H,m),3.20-3.30(2H,m),3.60(3H,s),3.6 
0-3.70(2H,m),3.79(lH,dd > J=9,6H2) > 4.02(l 
H,dd,J=15.5,5.5Hz),4.11(lH,dd^= 15.5,3.5 
H2),4.19(lH,t,J=9Hz),4.45-4.55(lH,m),4.9 

lH,t,J=9Hz),7.52<lH,dd,J=13.5,2.5Hz) 
IRvdiq.) cm-i:1696,1758,2096 
MS(m/z):409(M + ) 
Specific rotation 

[cr]D2°-108.0° <c=0.1,DM3O) 


249 


->o~p- 

F 


colorless prisms LAcOEt] 
mp,121~122°C 

Elemental analysis for C16H16FN3O5S 
Calcd. % : C,50.39;H,4.23^,11.02 
Found % : C,50.29;H,4.20;N,10-87 

Specific rotation 

[alnSO-lSS.l 0 <c=0.1,DMSO) 


250 


o 

p 


<*nl*vrlft^s Jt*m oro Vi nus solid 

NMR(DMSO-d6) 5 ppm:1.50-1.70(2H,mU80- 
2.00(2H,m),2.57(2H,t,J=6,5Hz),3.20-3.40( 
2H^),3.23(3H,s),3.56(2H,t,J=6.5Hz),3.65- 
3.75(lH,m),3.80(2H,dd,J=9,6Hz),4.03(lH, 
dd,J=15,5.5Hz),4.10(lH,dd,J=15,3Hz>,4.1 
9(lH,t,J=9Hz),4.50-4.60(lH,m),4.90-5.00( 
lH,m),7.22(lH,dd,J=9,2.5Hz),7.27(lH T t f J= 
9Hz),7.52(lH,dd,J=13.5,2.5Hz) 

IR v (KBr) dn-i:1756,2120 

MS(m/z):437(M*) 

Specific rotation 

[alo^-llS.S 0 (c=0.1,DMSO) 



so 
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R 


Physical properties 
[recrystallization solvent] 


251 




yellow crystals [DMF-H2O] 
mp^09~211°C 

Elemental analysis for C25H24FN5O4S 
Calcd. % : C,58.93;H,4.75;N,13.74 

Specific rotation 

taf]b*>-117.9* (c=0.1,DMSO) 


252 


o 

F 


pale brown liquid 

NMR(DMSO-de) 8 ppm:1.55-1.65(2H,m),1.7 
9(3H,s),2.30-2.40(2H,m) t 2.40-2.50(4H,m) 
> 2.90-3.00(4H^n),3.00-3.10(2H^n) > 3.45-3. 

,t,J=9H2),4.85-4.95(lH,m),7.04(lH,t,J=9 

Hz)J.18(lH,dd,J=9,2.5Hz),7.47(lH,dd,J 

=14.5,2.5Hz),7.70dH,br-s) 
IRvdiq.) cm-i:1746 
Specific rotation 

[flf]D20-66.8° (c=0.1,DMSO) 


253 


F 


colorless crystals [AcOEt] 
mp,103.5~105.5t 

Elemental analysis for C18H20FN5O2S 
Calcd. % : C,55.51;H,5.18;N,17.98 
Found % : C,55.45;H,5. 11^,17.89 

Specific rotation 

[0f]D20-l46.3° (c=G.l,DMSO) 


254 


F 


pale brown crystals 

NMR(DMSO-de) 8 ppm:2.50-2.70(4H,m),2.8 
2{3H,s),2.90-3.10(4H,m),2.98(3H,s),3.78( 
lH,dd,J=9.5,6Hz),4.02(lH,dd,J=15,5Hz), 
4.10(lH,dd,J=15,3.5Hz),4.17(lH,t,J=9.5 
Hz),4-90-5.00(lH,m),7.05(lH,t,J=9Hz) f 7. 
19(lH,dd,J=9,2.5Hz) t 7 45(lH,dd,J=15,2. 
5Hz) 

IB, V (KBr) cm-i:1630, 1762,2132 

MS(m/z):435(M+) 

Specific rotation 

[0f]i>2O-108.r (c=0.1,DMSO) 
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K 1 « 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


15 


255 


H V. 




pale brown crystals [CH3CN] 
mp J 174-175.5 l t; 

Elemental analysis for C17H20FN5O2S2 
Calcd. % : C!,49.86;H,4.92;N,17.10 
Found % : C,49.97;H,4.81;N,16.94 

Specific rotation 
[or Id 20 - 125.7 (c=0.1,DMSO) 


20 
25 


256 


H V 


F 


pale brown crystals [CHsCN] 
mp,28S~235% 

Elemental analysis for C1SH22FN5O2S3 
Calcd. % : C,51.05;H,5.24;N,16.54 
Found % : C,51.08;H,5.18;N,16.36 

Specific rotation 
[ajD2°-121.8 8 (c=0.1J)MSO) 










colorless crystals [CICH2CH2CI3 
mp,183.5~185.5°C 


30 


257 


s 

H > 


F 


Elemental analysis for 
CisHa^FNsOsSa- I/2E2O 
Calcd. % : C,51.10;H,5.64;N,15.68 
Found % : C,51.24;H,5.48;N,15.42 


35 








Specific rotation 
[a]D2°-118.1 0 (c=0.1,DMSO) 


40 


258 


A. x 


F 


aa!a*1aoo Amrofola ff'TTo/^Xn 

coioness crystals Ai3oiN j 
mp,197~198.5°C 

Elemental analysis for C18H22FN5O2S2 
Calcd. % : C,51.05;H,5.24;N,16.54 
Found % : C,51.23;H,5.19;N,16.65 

Specific rotation 
[ a ]d20-119.3° (c=0.1 ,DMSO) 










colorless crystals [ AcOEt] 


45 


259 


s 


F 


mp,132~ 133°C 

Elemental analysis for C17H19FN4O3S2 
Calcd. % : C,49.74;H,4.67;N,13.65 
Found % : C,49.87;H,4.74;N,13.44 


50 








Specific rotation 
[aWo-115.6* (c=0.1,DMSO> 
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[recrystallization solvent] 


260 




NMB(DMSO-dd) ppm:1.30(3H,t,J=6.5Hz),3.0 
0-3.10(4H,m),3.79(lH,dd,J=9,6Hz),3.82-3.8 
8(2H,m),4.02(lH,dd,J=15 ) 5Hz),4.12(lH I dd, 
J=15,4Hz),4.10-4.15(2H^n),4.18(lH,t,J=9H 
z),4.47(2H,q,J=6.5Hz),4.90-5.00(lH > m),7.10 

(lH,t,J=9Hz),7.21(lH,d,J=9Hz),7.50(lH,d,J 
=14.5Hz) 

IB v (EBr) cm-i:1748^228 
MS(m/z):424(M + ) 
Specific rotation 
[arbM-131.4* (c=0.1,DMSO) 


261 


s 


pale brown crystals CAcOEt] 

mp.ise—iss't: 

TiTl atti onto 1 onsi ltrQifi ftvr C\ i aTTnoTT'^J^ PioSo 

Calcd. % : C,52.04;H,5.29;N,12.78 
Found % : C,52.32;H,5.29jN,12.70 
Specific rotation 

[ arh>a>-121.6* (c=0.1,DMSO) 


262 


s 

F 


pale brown crystals [AcOEt-i-PrsO] 
mp,138~140 c C 

Elemental analysis for C17H19FN4O2S3 
Calcd. % : C,47.87;H,4.49;N,13.13 
Found % : C,47.75;H,4.59;N,12.84 

Specific rotation 

[crlirW-110.4" (c=0.1,DMSO) 


263 


F 


pale brown crystals EAcOEt-i-PwO] 
mp,113~115°C 

Elemental analysis for C17H17FN4O2S2 
Calcd. % : C,52.02;H,4.37;N,14.28 
Found % : C,51.82;H,4.46;N,14.00 

Specific rotation 

[ff]i)20-125.4' (c=0.1,DMSO) 



90 
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R 


Physical properties 
[recrystallizatdon solvent] 


264 




yellow amorphous solid 

NMR(CDC1 3 ) 6 ppm:3.04(2H,t,J=5Hz),3. 
27(2H,t,J=5Hz),3.76(2H,t,J=5Hz),3.80 
-3.90(2H,m),3.96{lH,dd,J=15,5Hz),4.1 
5(lH,t,J=9Hz),4.60(2H,t,J=5Hz),4.80- 
4.85(lH^ii),6.95(lH,t > J=dHz),7.13(lH, 
dd,J=9,2.5Hz),7.30-7.40(5H,m),7.46(l 
H,dd,J=14,2.5Hz) 

IR v (KBr) cm-i:1754,2080 

Specific rotation 
ra]p2<»-106.6* <c=0.1,DMSO) 



Reference example 265 

25 

[0134] (R)-1-[4-[2-Fluoro-4-(5-isothiocyanatomethyl-2-oxoox 

[0135] To a solution of 0.79 g of 1 ,1'-thiocarbonyl diimidazole and 0.52 ml of triethylamine in 20 ml of 1 ,2-dichlo- 

roethane, 1.20 g of (R)-H4-[4-(5-aminomethyl-2-oxooxazolidin^ was 

added under ice-cooling, and the mixture was stirred at room temperature for 18 hours. The reaction solution was 
30 added with water and 1 ,2-dichloroethane, and the insoluble solid was removed. Then, the 1 ,2-dichloroethane layer 

was washed with saturated brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced 

pressure. The residue was purified by column chromatography (silica gel, 1 ,2-dichloroethane : methanol = 20 : 1) to 

obtain 0.25 g of yellow crystals. 

NMR spectrum (DMSO-d 6 ) 5 ppm: 
35 2.99(4H ) t,J=5Hz),3.79(1H,dd,J=9.5 ! 5.5Hz),3.90(4H I t,J=5H2) I 4.02(1H I dd,J=15,5.5Hz) l 4.10(1 H.dd^lS^Hz)^.! 8 

(1H ( t t J-9Hz) I 4.90-5.00(1H,m),7.09(1H,t l J=9Hz) I 7.20(1 H,dd,J=9 ( 2.5Hz)7.39(2H,br-s),7.48(1 H,dd,J=14.5,2.5Hz) 

IR spectrum v (KBr) crrr 1 : 1746,2220 

Specific rotation [a] D 20 -130.4° (c = 0.1, DMSO) 

[0136] The compounds of Reference examples 266 through 267 were obtained in the same manner as in Reference 
40 example 265. 



45 



50 
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Reference 
example 


R 


Physical properties 
[recrystallization solvent] 


266 


F 


pale yellow crystals 

NMHYDM SO-dn^ S tinm'l 69C2H auin J=7 
Hz),2.42(2H,t,J=7Hz),2.58(4H,s),2.82< 
3H,d,J=4.5Hz),3.02(4H T s),3.35-3.45(2 
H,m),3.78UH,dd,J=9,6Hz),4.02(lH,dd 
,J=15,5Hz),4.11(lH,dd,J=15,3.5Hz),4. 
18(lH,t,J=9Hz),4.90-5.00(lH,m),7.06( 
lH,t,J=9Hz),7.19(lH,dd,J=9 > 2.5Hz),7. 
32(lH,br-s),7.39(lH,br-s),7.46(lH,dd, 
J=14.5,2.5Hz) 

ER2/(KBr) cm-i:1744,2088,3280 

Specific rotation 

[a]j>20-44.o* (c=0.1,DMSO) 


267 




orange liquid 

NMR(DMSO-de) 6 ppm:1.60-1.80(2H,m), 
2.39(2H,t,J=6.5Hz),2.53(4H,t,J=5Hz), 
3.02(4H,t,J=5Hz),3.40-3.50(2H,m),3.7 
7(lH,dd,J=9,6Hz),3.87(3H,s),3.99(lH, 
dd,J=15,5Hz>,4.07(lH,dd,J=15,3.5Hz), 
4.17(lH,t,J=9Hz),4.85-4.95(lH,m),7.0 
3(lH,t,J=9Hz),7.17(lH,dd,J=9 ,2.5Hz), 
7.41(lH,dd,J=15.5,2.5Hz),8.77(lH,br- 
s) 

IRvOiq.) cm-i:1752^2088,3296 
Specific rotation 
[a]D20-67.5 a (c=0.1J)MSO) 



Example 1 

[0137] O-Methyl (S)-N-[3-[3-fluoro^-(thiomor^ 

[0138] To 44 ml of dried methanol, 0.53 g of 60 % sodium hydride was added under ice-cooling and with stirring, 
and the mixture was stirred at room temperature for 30 minutes. Then, the mixture was added with 4.41 g of (R)-N-[3- 
[3-fluoro-4-(thiomorpholin-4-yl)phenyl]-2-oxooxazolidin-5-yl]methyl isothiocyanate, and stirred at room temperature for 
3 hours. The reaction mixture was neutralized with ice water and 10% hydrochloric acid, and the precipitated crystals 
were collected by filtration to obtain 4.68 g of pale brown crystals. Recrystallization from ethanol gave pale brown 
crystals having the melting point of from 141 .5 to 143°C. 



Elemental analysis for C 16 H2oFN 3 03S2 



Calculated % 


c, 


49.85; 


H, 


5.23; 


N, 


Found % 


C, 


49.58; 


H, 


5.05; 


N, 



Speck rotation [ct] D 20 -25.9° (c =0.1, DMSO) 

[0139] The compounds of Examples 2 through 60 were obtained in the same manner as in Example 1 . 
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Example 


R 


Physical properties 
[recrystallization solvent] 


2 


F 


colorless prisms [CH3CN] 
mp,206~207^C 

Elemental analysis for C16H20FN3O4S2 
Calcd. % : C,47.87;H,5.02;N,10.47 
Found % : C,48.04;H,5.00;N,10.51 

Specific rotation [ or ]d 20 -25.0° (c=0.1,DMSO) 


3 




yellow liquid 

NMR(DMSO-ds) 6 ppm:3.19(4H,t,J=5.5Hz),3.5 
l(4H,t^=5.5Hz),3.80-3.90(3H,m),3.92(3H > s) 
,4.10(lH,t,J=9Hz),4.80-4.90(lH t m),7.15-7.2 
5(2H,m),7.43(lH,dd,J=13.5,2.5Hz),9.10(lH, 
br-s) 

MS(m/z):417(M + ) 

Specific rotation [ a ]d 20 -23.9° (c=0.1,DMSO) 


4 


op- 

F 


pale brown crystals [EtOH] 
mp,147~ 148.5^3 

Elemental analysis for C19H20FN3O3S 
Calcd. % : C,ff4.88;H,6.70;N,ll-89 
Found % : C,54.27;H,5.75^,11.91 

Specific rotation [ a ]u»>-26.9" (c=0.1,DMSO) 


5 




colorless crystals [EtOH] 
mp,131— 133°C 

Elemental analysis for Ci&HbiNaOsSa 
Calcd. % : C,52.29;H,5.76;N,11.43 
Found % : C,52.24;H,5.76;N,:L1.43 

Specific rotation [ a ]d 20 -24.1° (c=0.1,DMSO) 


6 


F 


pale brown crystals [i-PrOH] 
mp,117~118°C 

Elemental analysis for C17H22FN3O3S 
Calcd. % : C,55.57;H,6.03;N,11.44 
Found % : C,55.35;H,6.24;N,11.33 

Specific rotation [a W>-29.1' (c=0.1,DMS0) 
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R 


Physical properties 
rreervstflllizatioii solvent! 


10 
15 


7 


F 


pale brown needles [i-PrOH] 

mp,124.5~125.5 , fc 

Elemental analysis for C18H24FN3O3S 
Calcd. % : C,56.67;H,6.34;N,11.02 
Found % : C,56.55;H,6.50;N,10.82 

Sneciffo rotationT «ln20_29 0* (c=0 1 DM SO) 


20 


8 




psie 0 row xt uce 11169 L*~Xa v/jij 

mp,i35~i36*c 

Elemental analysis for C18H24FN3O3S 
Calcd. % : C,56.67;H,6.34^,11.02 
Found % : C,56.67;H,6.24^,10.91 

Sn«xvifir rotaHn«rff lTv20-2fi Q° fc=0 1 DM SO) 


25 


9 




F 


colorless crystals [i-PrOH] 
mp,H2~114 e C 

Elemental analysis for CwHaeFNsOsS 
Calcd. % : C,57.70;H,6.63;N,10.62 
Found % : C,57.70;H,6.74;N,10.53 

Snecific rotationr a "1tvZ°-24 1° fc=0 1 DMSO) 


30 








colorless needles [i-PrOH] 


35 


10 


MeO— 


F 


mp,112~113.5 <1 C 

Elemental analysis for Ci8HatFNs04S 
Calcd. % : C,54.39;H,6.09;N,10.57 
Found % : C,54.19;H f 6.21;N,10.47 

Specific rotation!! a ]D*>-24.r (c=0.1,DMSO) 


40 


11 


EtO— 


F 


colorless crystals Ci-PrOH] 
mp,138~140 a e 

Elemental analysis for C19E26FN3O4S 
Calcd. % : C,55.46;H,6.37;N,10.21 
Found % : C,55.65;H,6.58;N,10.15 

Specific rotation[Q?]D 2 <'-32.9' (c=0.1,DMSO) 


45 
50 


12 






pale brown crystals [i-PrOH] 
mp,99~100.5°C 

Elemental analysis for C20H28FN3O5S 
Calcd. % : C,54.41;H,6.39;N,9.52 
Found % : C,54.20;H,6.50;N,9.50 

Specific rotation [a Jd 20 ^. 9* (c=0.1,DMSO) 



owcnnnirv <-pp h.-whrai i > 
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[recrystallization solvent] 


13 


F 


colorless needles [i-PrOH] 
mp,110~112°C 

Elemental analysis for &6H20FN3O4S 
Calcd. % : C,52.02;H,5.46;N,11.37 
Pound % : C,52.02;H,5.42;N,11.27 

Specific rotation [ flf]i>20.27.0* (c=0.1,DMSO) 


14 




pale brown needles [i-PrOH] 
xnp,79~80*& 

Elemental analysis for C18H24FN3O5S 
Calcd- % : C,52.29;H,5.85;N,10.16 
Found % : C,52.20;H,5.66;N,10.19 

Specific rotation [ flf ]d*>-25.0" (c=0.1,DMSO) 


15 


F 


pale yellow crystals [i-PrOH-i-PrsO] 

mp,119.5~121.5°C 

Elemental analysis for C17H23FN4O3S 
Calcd. % : C,53.39;H,6.06;N,14.65 
Pound % : C,53.20;H,5.94;N,14.50 

Specific rotation[a]i>20-30.1* <c=0.1,DMSO) 


16 


F 


pale brown crystals [i-PrOH] 
mp,122~123°C 

Elemental analysis for CisBtaFNtOsS 
Calcd. % : C,54.53;H,6.36;N,14.13 
Found % : C,54.29;H,6.10;N,14.02 

Specific rotation [a]t^ 0 -19.V (c=0.1,DMSO) 


17 




pale brown needles [i-PrOH] 

mp,128.5~129.5°C 

Elemental analysis for C19H27FN4O3S 
Calcd. % : C,55.59;H,6.63;N,13.65 
Found % : C,55.36;H,6.57;N,13.57 

Specific rotation [ Of ]d2°-25.0° (c=0.1 J)MSO) 


18 


F 


pale brown needles [i-PrOH] 
mp,118.5~120°C 

Elemental analysis for C20H29FN4O3S 
Calcd. % : C,56.58;H,6.89;N,13.20 
Found % : C,56.50;H,7.03;N,13.14 

Specific rotation [ a]i)20-22.0 o (c=0.1,DMSO) 
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19 


F 


colorless needles Ci-PrOH] 
mp,153.5— 155t 

'. Slemental analysis for C21H29FN4OSS 
Calcd. % : C,53.83;H,6.24;N,11.96 
Found % : C,53.83;H,6.17;N,11.85 

Specific rotation [«]d 20 -14.0 (c=0.1,DMSO) 


20 


F 


colorless needles [i-PrOH] 
mp,147.5~149°C 

Elemental analysis for C19H2SFN4O5S 
Calcd. % : C,51.81;H,5.72;N,12.72 
Found % : C,51.76;H,5.59;N,12.53 

Specific rotation [or Jd2°-22.0 (c=0.1,DMSO) 


21 


J— op- 

F 


colorless needles [i-PrOH] 
mp 7 126~127 a C 

Elemental analysis for C20H27FN4O5S 
Calcd. % : C,52.85;H,5.99;N,12.33 
Found % : C,52.82;H,5.75;N,12.22 

Specific rotation [a]i> 2O -24.0 (c«0.1,DMSO) 


22 




pale yellow crystals [i-PrOH-i-PraO] 
mp,98~99'C 

Elemental analysis for C21H29FN4O5S 
Calcd. % : C,53.83;H,6.24;Nai.96 
Pound % : C,53.75;H,6.26;N,ll-93 


23 


MaO ^ — / — 


colorless needles [i-PrOH] 
mp,97~98^C 

Elemental analysis for C21H29FN4O5S 
Calcd. % : C,53.83;H,6.24;N,11.96 
Found % : C,53.77;H,6.34;N,11.89 

Specific rotation [a]i>2°-16.0 o (c=0.1,DMSO) 


24 




colorless crystals [i-PrOH-i-PraO] 

mp.iu-net; 

Elemental analysis for CisH&FN^S 
Calcd. % : C,50.69;H,5.44;N,13.14 
Found % : C,50.85;H,5.53;N,12.88 

Specific rotation [ a ]i*°-26.1 # (c=0.1 J)MS0) 
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25 


F 


pale reddish brown crystals [i-PrOH] 
mp,157~160°C 

Elemental analysis for C20H27FNUO5S 
Calcd. % : C,52.85;H,5.99;N,12.33 
Found % : C,52.60;H,6.20;N,12.27 

Specific rotation [ a ]i>2°-17.0 o (c=0.1,DMSO) 


26 


** IT \ / 

F 


pale brown crystals [i-PrOH] 
mp,173-174 a C 

Jbiexnenwu tm&iysis ior \_>2ixi30riN5^4o 
Calcd. % : C,53.95;H,6.47;N,14.98 
Found % : C,53.72;H,6.78;N,14.71 

Specific rotation [ a W>-21.Q' (c=0.1,DMSO) 


27 


F 


pale yellow liquid 

NMR(DMSO-de) 6 ppm:1.57(2H,quin,J=7.5Hz), 
1 79Y3H a) 2 3412H t J=7 5Hz) 2 50(4H t J=4 
.5Hz),2.98(4H,t,J=4.5Hz),3.00-3.10(2H^n),3. 
45-S.55(2H,m),S.75-3.85(lH,m),3.89(3H,s),4. 
ll(lH,t,J=9Hz),4.85-4.95(lH,m),7.03<lH,t,J 
=9Hz),7.17(lH,dd,J=9,2.5Hz),7.46(lH,dd,J= 
14.5^.5Hz),7.68(lH,br-s),8.39(lH,br-8) 

IR V Oiq.) cm »:1748,3304 

Specific rotationC a 1^50.6° (c=0. 1.DMSO) 


28 


F 


colorless crystals [i-PrOH] 
mp,115~117°C 

Elemental analysis for C19H24FN6O3S 
Calcd. % : C,54.14;H,5.74;N,16.62 
Found % : C,54.08;H,5.93;N,16.51 

Specific rotation [ a ]i>20-24.0* (c=0.1 J5MSO) 


29 




pale brown crystals [DMF-H2O] 

mp^.s-igst 

Elemental analysis for CseHasFNsOsS 
Calcd. % : C,57.66;H,5.21;N,12.93 
Found % : C,57.64;H,5.20;N,12.77 

Specific rotation [a]^19.V (c=0.1 J)MSO) 
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30 




colorless crystals [i-Pi20] 

mp,102.5~103.5t 

Elemental analysis for CisHieNaOsS 
Calcd. % : C,55.70,H,5.75;N,9.99 
Found % : C,55.86;H,6.02;N,9.89 

Specific rotation! a ]iy*>-33.9 (c=0. 1 JDMSO) 


31 




colorless needles [i-PrOH] 
mp,108~110°C 

Elemental analysis for CnHiaNaOsS 
Calcd. % : C,57.12;H,6.16^J,9.52 
Found % : C,57.29;H,6.38;N,9.51 

Specific rotation! or k^-32.0 0 (c=0.1JDMSO) 


32 




pale yellow needles[i-PrOH] 

mp,146.5~148.5°C 

Elemental analysis for Ci-iHieNaCUS 
Calcd. % : C,54.53;H,5.23;N,9.08 
Found % : C,54.51;H,5.11;N,9.05 

Specific rotation! a ]d*>-45.0° (c=0.1JDMSO) 


33 


D-O- 


pale brown crystals [i-PrOH] 

mp,149— 150°C . 

Elemental analysis for C14H19N3O3S 
Calcd. % : C,54.S5;H,6.19;N,13.58 
Found % : C,54.54;H,6.14;N,13.45 

Specific rotation [ a lnPo-24.0* (c=0.1,DMSO) 


34 




pale yellow liquid 

NME(DMSO-ds) 6 ppm:2.77(6H,s),3.75-3.85(3 
H,m),3.92(3H,s),4.06<lH,t,J=9Hz),4.80-4.90< 
lH,m),6.95(lH,t,J=9Hz),7.13(lH,dd,J=9,2.5 
H2),7.40(lH,dd,J=15.5,2.5Hz),9.10(lH,br-s) 

mv (liq..) cm-»:1754,3268 

MS(m/z):327(M*) 

Specific rotation! a]i>2°-38.1 0 (c=0.1,DMSO) 



SO 
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R 


Physical properties 
[recrystalliz&tion solvent] 


10 
15 


35 


F 


pale brown needles [i-PrOH] 
mp,91~92t; 

Elemental analysis for C15H20FN3O3S 
Calcd. % : C,52.77;H,5.90;N,12.31 
Found % : C,52.83;H,6.16;N,12.26 

Specific rotation [a li>20-25.1" (c=0.1,DMSO) 


20 
25 


36 




pale brown liquid 

NMR(DMSO-de) 6 ppm:1.01(6H,t,J=7Hz),3.13( 
4H,q,J=7H2),3.70-3.85(3H,m),3.92(3H,s),4.0 
9<lH,t,J=9Hz),4.80-4.90(lH,m),7.01(lH,t,J= 
9Hz),7.10-7.20(lH,m),7.36(lH,dd,J= 14.5,2.5 
Hz),9.10(lHJar-s) 

IRj/Oiq.) cm 1 : 1378,1460 

MS(m/z):355(M+) 

Specific rotation [ a In 20 -35. 8" (c=0.1,DMSO) 


30 


37 


IteO-ICH^-O-^^— 
F 


colorless needles [EtOH] 
mp,101~102% 

Elemental analysis for C15H19FN2O6S 
Calcd. % : C,50.27;H,5.34;N,7.82 
Found % : C,50.22;H,5.36;N,7.81 

Specific rotation [ a ^-SB.O' (c=0.1,DMSO) 


35 
40 


38 




pale brown prisms [i-PrOH] 
mp,134~135°C 

Elemental analysis for CisHisNzOsS 
Calcd. % : C,58.80;H,5.92;N,9.14 
Found % : C,58.M;H,6.M;N,9.16 

Specific rotation [ a lo 20 ^ 1.0° (c=0. l,DMSO) 


45 


39 


cP" 


pale brown prisms[i~PrOH] 
mp,145.5~147°C 

Elemental analysis for C16H20N2O3S 
Calcd. % : C,59.98;H,6.29;N,8.74 
Found % : C,60.10;H,6.40;N,8.70 

Specific rotation [ a fozo-SS.l" (c=0.1,DMSO) 



50 
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R-\^7 H 

T 



Example 


R 


Physical properties 
[recrystaHization solvent] 


4U 


o 

\ f y_ ff 


yellow liquid 

NMR(DMSO-de) 6 ppm:1.55-1.65(2H,m),1.80- 
1.95(2H,m) f 3.20-3.30(2H,m) > 3.61(3H,s) ( 3.60 
-3.70(2H,m),3.70-3.85(3H,m),3.92(3H,s),4.1 
0(lH,t,J=8.5Hz) > 4.40-4.50(lH,m),4.80-4.90( 
lH^)J.15-7.25(2H,m),7.40-7.50(lH,m),9.1 
0<lH,br-s) 

IR v (liq.) cm-i:1696,l756 

Specific rotation! or ]i>20-20.7 a (c=0.1,DMSO) 


41 


o 


colorless amorphous solid 

NMR(DMSO-de) d ppm:1.55-1.65(2H,m),1.85- 
1.95(2H,m),2.56(2H,t,J=6.5Hz),3.24(3H ( s),3 
.25-3.35(2H,m),3.58(2H,t,J=6.5Hz),3.70-3.8 
5(3H,m),3.92(3H,s),4.10(lH,t,J=9Hz),4.45-4 
.55<lH,m>,4.80-4.90<lH,m),7.15-7.25<2H,m) 
,7.47(lH,d,J a! 13Hz),9.11(lH,br-s) 

IR V (liq.) cm- 1 :1756 

Specific rotation^ ]d2°-17.2 b (c=0.1J)MSO) 


42 


o 

F 


pale yellow prisms[EtOH] 
mp,177~178.5°C 

Elemental analysis for C17H20FN3O6S 
Calcd. % : C,49.39;H,4.88;N,10.16 
Found % : C,49.23;H,479;N,10.07 

Specific rotation [a ]i>2<>-24.0* (c=0.1,DMSO) 


43 




colorless crystals 

NMR(DMS O-de) d ppm:3.03(4H,t,J=5Hz),3.75 
-3.85<3H,m),3.85-3.90<4H,m) f 3.91(3H,s),4.1 
l(lH,t,J=9Hz),4.80-4.90(lH,m),7.06(lH,t,J 
=9Hz),7.13(2H,br-s),7.17(lH,dd,J=9,2.5Hz), 
7.43(lH,dd,J=15.5,2.5Hz),9.11(lH,br-s) 

IB v (KBr) cnv 1 :3272 

Specific rotationt al&o-GO.V (c=0.1,DMSO) 
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O 

^ ^OMa 

T 



Example 


R 


Physical properties 
[recrystallization solvent] 


44 


"1*00- 

F 


pale brown needles [EtOH] 
mp,168~169°C 

Elemental analysis for C18H24FN5O3S2 
Calcd. % : C,48.96;H,5.48;N,15*86 

Specific rotationf ff ]s^-24.0* <c=0. l,DMSO) 


45 




pale brown needles [CH3CN] 

Elemental analysis for &9H26FN5O3S2 
Calcd. % : C,50.09^,5.75;N,15.37 
Found % : C,50.10;H.5.69;N,15.26 

Specific rotation! a ]d 2 °-28.0" (c=0. 1.DMSO) 


46 


s 


colorless crystals [MeOH] 
mp,162.5~ 164.5"C 

Elemental analysis for C20H28FN5O3S2 
Calcd. % : C,51.15;H,6.01;N,14.91 
Found % : C,51.07;H,5.87;N,14.90 

Specific rotation! a]i*°-21.r (c=0.1,DMSO) 


47 


F 


paie orown crysxais 

NMR(DMSO-da) 5 ppm:3.09(4H,t,J«5Hz),3.11(6 
H,s),3.51(4H,t,J=5Hz),3.75-3.85<3H,m),3.92(3 
H,s),4.10(lH,t,J=9Hz),4.80-4.90(lH,m),7.07(l 
H,t,J=9Hz>,7.18UH,dd,J=9,2Hz),7.42(lH,dd,J 
=14.5,2Hz),9.11(lH,br-s) 

IR v (KBr) cm*: 1748,3392 

Specific rotation[cr]i> i ">-21.9 0 (c=0.1,DMSO) 


48 


s 

F 


colorless needles [i-PrOH] 
mp,181~182.5 fl C 

Elemental analysis for C18H23FN4O4S2 
Calcd. % : C,48.85;H,5.24;N,12.66 
Found % : C,49.04;H,5.13;N,12.71 

Specific rotationf a fcrW-S&l" (c=0.1,DMSO) 
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O 



Example 


R 


Physical properties 
[recrystallization solvent] 


49 


s 

F 


colorless crystals [EtOH] 
mp,126.5~127 c C 

Elemental analysis for C19H25FN4O4S2 
Calcd. % : C,49.98;H,5.52;N,12.27 
Found % : C,49.87;H,5.69;N,12.27 

Specific rotation 

[a]D20.25.9* (c=0.1,DMSO) 


50 


S 

F 


colorless crystals [MeOH] 
xnp,148~149°C 

Elemental analysis for C20H27FN4O4S2 
Calcd. % : C,51.05;H,5.78;N,11.91 
Found % : C,51.16;H,5.81;N,11.70 

Specific rotation 

[a]D 20 -24.0" <c=0.1JDMSO) 


51 


F 


colorless crystals [i-PrOH] 
mp,160~162°e 

Elemental analysis for C18H23FN4O3S3 
Calcd. % : C,47.14;H,5.06;N,12.22 
Found % : C,47.40;H,5.04;N,12.13 

Specific rotation 

[<*]d20-22.9" (c=0.1,DMSO) 


52 


S 


yellow needles [AcOEt] 
mp,148~149°C 

Elemental analysis for C23H25FN4O3S2 
Calcd. % : C,56.54;H,5.16;N,11.47 
Found % : C,56.39;H,5.10;N,11.32 

Specific rotation 

[a]D20-25.0° (c=0.1,DMSO) 
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R-N I H 

T 
s 



Example 


R 


Physical properties 
[recrystallization solvent] 


53 




colorless amorphous solid 

NMR(DMSO-ds) 8 ppm:1.69(2H,quin, J=6. 
5Hz),2.39(2H,t,J=6.5Hz),2.54{4H,t,J=5 
Hz),2.85(3H,d,J=4.5Hz),3.03(4H,t,J=5 
Hz),3.40-3.50(2H,m),3.70-3.85(3H,m),3 
.92(3H,s),4.08(lH,t,J=9Hz),4.80-4.90(l 
H,m),7.03(lH,t,J=9Hz),7.12(lH,bi-s),7. 
15UH,dd,J=9,2.5Hz),7.16(lH,br-s),7.39 
(lH,dd,J=15,2.5Hz),9.10(lH,br-s) 

IR v (KBr) cm-^1746,3252 

Specific rotation 

laW°-20.B' (c=0.1,DMSO) 


54 


F 


pale brown liquid 

NMR(DMSO-de) 8 ppm:1.60-1.80(2H,m),2 
.39(2H,t,J=6.5Hz),2.53(4H,t,J=5Hz),3.0 
2(4H > t,J=5Hz),3.40-3.50(2H,m),3.70-3. 
85(3H,m),3.87(3H,8),3.92(3H,s),4.08(l 
H,t,J=9Hz),4.80-4.90(lH,m),7.02<lH,t, 
J=9Hz),7.15(lH,dd,J=9,2.5Hz),7.39(lH 
,dd,J=15.5,2.5Hz),8.77(lH,br-s),9.10(l 
H,br-s) 

mv(liq-) cm- 1 :1740,3268 

[fflD^lS.l" (c=0.1,DMSO) 


55 


F 


pale brown crystals 

NMB(DMSO-d6) 8 ppm:1.60-1.75(2H,xn),l 
.90-2.05(lH^n),2.40-2.55(2H^n)^.70-2. 
85<2H,m),3.25-3.35(2H,m),3.65-3.85(3 
H,m),3.89(3H,s),3.92<3H,s),4.08(lH,t,J 
=9Hz),4.80-4.90(lH,m),7.05(lH,t,Js9H 
z),7.14(lH,dd,J=9,2.5Hz),7.39(lH,dd,J 
=14.5,2.5Hz),8.80(lH,br-s),9.11(lH,br- 
a) 

IR V (KBr) cm-i:1740,3272 
Specific rotation 

la~ti?*-2S.Q>' (c*0.1,DMSO) 
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p S 

Physical propertie 



Example 


R 1 


Physical properties 
[recrystallization- solvent] 


56 


Et 


colorless crystals [i-PrOH] 
mp,103.5~104.5°C 

Elemental analysis for CitH&FNsOsSz 
Calcd. % : C,51.11;H,5.55;N,10.52 
Pound % : C,51.20;H,5.67;N,10.S8 

Specific rotation [ a]-D*»-23.1* (c=0.1,DMSO) 


57 


n-Pr 


pale yellow crystals [i-PrOH] 
mp,124~125°C 

Elemental analysis for C18H24FNSO3S2 
Calcd. % : C,52.28;H,5.85;N,10.16 
Pound % : C,52.22;H,5.86;N,10.12 

Specific rotation [ab 20 -30.9* (c-0.1J)MSO) 


58 


i-Pr 


colorless crystals [i-PrOH-i-PraO] 
mp,164~166°C 

Elemental analysis for C18H24FN3O3S2 
Calcd. % : C,52.28;H,5.85;N,10.16 
Found % : C,52.06;H,5.56;N,10.01 

Specific rotation [a ]d 20 -32.1" (c=0.1,DMSO) 


59 


eye-Hex. 


pale yellow crystals [MeOH] 
mp,150~152°C 

Elemental analysis for C21H28FN3O3S2 
Calcd. % : C,55.61;H,6.22;N,9.26 
Found % : C,55.49;H,5.97;N,9.07 

Specific rotation [ alo^-26.9* (c=0.1,DMSO) 
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S ° 

F . s 



Example 


R 1 


Physical properties 
[recrystallization solvent] 


60 


Et 


pale yellow prisms [EtOH] 
mp,152~153 e C 

Elemental analysis for C19H20FN5O8S2 
Calcd. % : C,50.09;H f 5.75;N,15.37 
Found % : C,50.14;H,5.82;N,15.13 

Specific rotation [af^o-SO.O 0 (c=0.1,DMSO) 



Example 61 

[01 40] O-Methyl (S)-N-[3-[3-f luoro-4-[4-(3-mesylaminopropyl)piperazin-1 -yl]-phenyl]-2-oxooxazolidin-5-yl]methy1th- 
iocarbamate 

1) To a solution of 0.40 g of (S)-5-aminomethyl-3-[3-fluoro-4-[4-(3-mesy^^^^ 

2-oxooxazolidine and 0.13 ml of triethylamine in 4 ml of dried tetrahydrofuran, 0.12 ml of carbon disulfide was 
added under ice-cooling and with stirring, and the mixture was stirred at the same temperature for 5 hours. The 
mixture was added with 0.09 ml of ethyl chlorocarbonate under ice-cooling and with stirring, and further stirred at 
the same temperature for 2 hours. The reaction solution was added with water, and extracted with ethyl acetate. 
The extract was washed with saturated brine, and dried over sodium sulfate, and then the solvent was evaporated 
under reduced pressure to obtain 0.39 g of a pale brown amorphous solid. 

2) To 3.5 ml of dried methanol, 0.06 g of 60 % sodium hydride was added under stirring at room temperature : and 
the mixture was stirred at room temperature for 30 minutes. Then, the mixture was added with 0.35 g of the amor- 
phous solid obtained in 1), and stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
ice water and 10 % hydrochloric acid, and extracted with ethyl acetate. The extract was washed with saturated 
brine, and dried over sodium sulfate, and then the solvent was evaporated under reduced pressure. The residue 
was purified by column chromatography (alumina, ethyl acetate) to obtain 0.14 g of pale brown crystals. Recrys- 
tallization from isopropanol gave colorless needles having the melting point of from 120 to 121 .5°C. 



Elemental analysis for C^HgoFNgOgSg 



Calculated % 


c, 


47.70; 


H, 


6.00; 


N, 


13.91 


Found % 


c, 


47.76; 


H, 


5.88; 


N, 


13.70 



Specific rotation [<x] D 20 -1 9.0° (c = 0.1 , DMSO) 
Example 62 

[01411 O-Methyl (S)-N-[3-[3-fluoro-4-(piperazm^ 

[0142] To 4 ml of 1 0 % hydrogen chloride ethyl acetate solution, 0.20 g of O-methyl (S)-N-[3-[4-(4-tert-butoxycarb- 
onylpiperazin-1-yl)-3-fluorophenyl]-2-oxooxazolidin-5-yl]methylthiocarbamate was added under ice-cooling and with 
stirring, and the mixture was stirred at room temperature for 6 hours. After the reaction, the solvent was evaporated 
under reduced pressure, and the residue was added with aqueous sodium hydrogencarbonate, and extracted with 
1 ,2-dichloroethane. The extract was washed successively with water and saturated brine, and dried over sodium sul- 
fate, and then the solvent was evaporated under reduced pressure to obtain 0.10 g of a colorless amorphous solid. 
NMR spectrum (DMSO-d 6 ) 8 ppm: 

3.00(8H,s),3.21(1H,br-s),3.75-3.85(3H,m) J 3.89(3H ) s),4.11(1H ( t,J=9Hz) t 4.85-4.90(1 H,m),7.07(1 H,t,J=9.5Hz),7.1 5- 
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7.19(1H,m),7.45(1H,dd,J=15,3Hz) I 9.39(1H,br-s) 
IR spectrum v (KBr) cm' 1 : 1750,3228 
Specific rotation [ot] D 20 -30.1° (c= 0.1, DMSO) 



Example 63 

[0143] O-Methyl (S)-N-[3-[3-fluoro-4-[4-(3-oxobutyl)piperazin-1^ 
mate 

[0144] To a solution of O-methyl (S)-N-[3-[3-fluoro-4-(piperazin-1-yl)phenyl]-2-oxo-oxazolidin-5-yl]methylthiocar- 
bamate in 1 mi of methanol, 0.01 ml of methyl vinyl ketone was added under stirring at room temperature, and the 
mixture was stirred at the same temperature for 30 minutes. After the reaction, the solvent was evaporated under 
reduced pressure, and the residue was purified by column chromatography (alumina, ethyi acetate) to obtain 0.06 g 
of colorless crystals. 
NMR spectrum (CDCI 3 ) 5 ppm: 

2.19(3H,s),2.63(4H,t,J=5Hz),2.66( 3.82(1 H,dd,J=9,6.5Hz),4.00 

(3H ) S),3.90-4.15(3H : m),4.85-4.95(1H J m) ) 6.69(1H,t ) J=6Hz) I 6.92(1 H,t,J=9Hz),7.07(1 H,dd,J=9,2.5Hz)1 7.41(1 H.dd, 
J=1 4,2.5Hz) 

IR spectrum v (KBr) cm-1: 1714,1746,3284 
Specific rotation [a] D 20 -20.8° (c= 0.1, DMSO) 



Example 64 

[0145] O-Methyl (S)-N-[3-[4-(4-carbamoylpiperazin-1-y0 
mate 

[0146] To a solution of 0.50 g of O-methyl (S)-N-[3-[3-fluoro-4-(piperazin-1 -yl)-phenyl]-2-oxooxazolidin-5-yl]meth- 
ylthiocarbamate in 5.0 ml of acetic acid, a solution of 0.21 g of sodium cyan ate in 5.0 ml of water was added under 
stirring at room temperature, and the mixture was stirred at the same temperature for 2 hours. The reaction solution 
was neutralized with 40% aqueous sodium hydroxide, and then extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried over sodium sulfate, and then the solvent was evaporated 
under reduced pressure. The residue was washed with ethyl acetate to obtain 0.15 g of colorless crystals. 
NMR spectrum (DMSO-d 6 ) 8 ppm: 

2.90-3.00(4H,m),3.40-3.50(5H J m),3.70-3.85(2H,m),3.92(3H,s) ) 4.09(1H,t,J=9Hz), 4.70-4.90(1 H,m),5.64(2H,br-s), 

7.05(1 H,t,J=9Hz),7.1 0-7.20(1 H,m), 7.41 (1H,dd,J=14.5,2.5Hz),9.1 0(1 H t br-s) 

IR spectrum v (KBr) cm" 1 : 1740 

Specific rotation [a^ 20 -32.0° (c = 0.1, DMSO) 



Example 65 

[0147] O-Methyl (S)-N-[3-[3-fluoro-4-(4-thioacetylp^ 

[0148] To a solution of 0.50 g of O-methyl (S)-N-[3-[3-fluoro-4-(piperazin-1 -yl)-phenyl]-2-oxooxazolidin-5-yl]methyl- 
thiocarbamate in 5.0 ml of tetrahydrofuran, 0.1 7 ml of ethyl dithioacetate was added under stirring at room temperature, 
and the mixture was stirred at the same temperature for 1 8 hours. After the reaction, the solvent was evaporated under 
reduced pressure, and the residue was washed with ethyl acetate to obtain 0.27 g of colorless crystals. Recrystallization 
from acetonitrile gave colorless crystals having the melting point of from 1 76 to 1 78°C. 



Elemental analysis for C 18 H23FN 4 0 3 S2 



Calculated % 
Found % 



c, 


50.69; 


H, 


5.44; 


N, 


c, 


50.71 ; 


H, 


5.34; 


N, 



13.14 
13.26 



Specific rotation [a] D 20 -33.0° (c = 0.1 , DMSO) 

[0149] To evaluate excellent effectiveness of the thiocarbamic acid derivatives of the present invention, antibacterial 
tests against type strains, clinical isolates, and atypical acid-fast bacteria were performed. 



[Antibacterial spectra against type strains, clinical isolates, and atypical acid-fast bacteria] 

[0150] Antibacterial activities (minimum inhibitory concentration: MIC) were determined according to the standard 
method of the Japan Society of Chemotherapy [Chemotherapy, Vol. 29, p.76 (1 981 )] by using type strains and strains 
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isolated from patients with infectious disease (including clinical isolates and atypical acid-fast bacteria), and applying 
10 6 /ml of colony forming bacteria. Unezolid was used as the reference compound [a compound described in Journal 
of Medicinal Chemistry, Vol. 39, p.673 (1996), hereinafter referred to as "reference compound-]. 
[01 51 ] The compounds of the present invention had excellent antibacterial activities compared to the referenc com- 
pound against type strains, clinical isolates, and atypical acid-fast bacteria. 
[01 52] Names of the bacteria in the table are as follows: 



Type strain Staphylococcus aureus (S. aureus) Bacillus subtilis (B. subtilis) 

Clinical isolates Methicillin-resistant Staphylococcus aureus (MRS A) Staphylococcus epidermidis (S. 

epidermidis) Enterococcus faecalis (E. faecalis) Enterococcus faecium (E. feecium) 
Atypical acid-fast bacteria Mycobacterium avium (M. avium) Mycobacterium intracellular (M. intracellular) 




Antibacterial spectrum against type strains (MIC 11 g /ml) 




_ Compound 
Names of bacteria — 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Reference 
compound 


S. aureus Smith HPC023 


1.56 


0.78 


0.78 


0.39 


3.13 


S.aureus MS353 HPC017 


0.78 


0.78 


0.78 


0.39 


3.13 


B.subtilis ATCC 6633 HPR022 


0.39 


0.39 


0.39 


0.39 


0.78 


Antibacterial spectrum against clinical isolates (MIC n g/ml) 


™ Compound 

Names of bacteria . 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Reference 
compound 


MRSA HPC 432 


0.78 


0.78 


0.78 


0.39 


3.13 


MRSA HFC 1336 


0.78 


0.78 


0.78 


0.39 


3.13 


S.epidermidis HPC 1728 


0.78 


0.78 


0.39 


0.39 


3.13 


E .faecalis HPC 1321 


0.78 


0.39 


0.39 


0.39 


1.56 


E.faecium HPC 1322 


0.78 


0.39 


0.39 


0.39 


1.56 


Antibacterial spectrum against atypical acid-fast bacteria (MIC ft g /ml) 


~~ ■ — Compound 
Names of bacteria" 


Example 
1 


Example 
2 


Example 
3 


Example 
4 


Reference 
compound 


M. avium 20092 


0.39 


3.13 


3.13 


1.56 


25 


M.avium 20096 


0.39 


3.13 


3.13 


1.56 


50 


M.intracellulare 20067 


0.39 


6.25 


3.13 


1.56 


12.5 


M.intracellulare 20073 


0.39 


6.25 


3.13 


0.78 


6.25 
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Industrial Applicability 

[0153] The novel thiocarbamic acid derivatives or salts thereof according to the present invention have excellent 
antibacterial activity against clinical isolates and atypical acid-fast bacteria including multiple drug-resistant bacteria 
as w II as type strains, and are extremely useful as antibacterial agents. 



Claims 

1. A thiocarbamic acid derivative represented by the following general formula or a salt thereof: 




3 



wherein R 1 represents an alkyl group which may be substituted, or a cycloalkyl group which may be substituted; 
and R 2 , R 3 , and R 4 independently represent hydrogen atom, a halogen atom, an alkyl group which may be sub- 
stituted, an alkoxyl group which may be substituted, an amino group which may be substituted, an alkanoyl group 
which may be substituted, a cycloalkyloxy group which has a heteroatom as a ring constituting atom and which 
may be substituted, or a saturated heterocyclic group which may be substituted; or any two of R 2 , R 3 , and R 4 may 
bind to each other to form, together with the benzene ring, a condensed hydrocarbon ring which may be substituted. 

2. A thiocarbamic acid derivative represented by the following general formula or a salt thereof: 




wherein R 1 represents an alkyl group which may be substituted, or a cycloalkyl group which may be substituted; 
R 5 and R 6 independently represent hydrogen atom, or a halogen atom; and symbol "a" represents an integer of 
from 0 to 2. 

3. A thiocarbamic acid derivative represented by the following general formula or a salt thereof: 



O R 5 \ 




wherein R 1 represents an alkyl group which may be substituted, or a cycloalkyl group which may be substituted; 
R 5 and R 6 independently represent hydrogen atom, or a halogen atom; R 7 represents an alkyl group which may 
be substituted, an amino group which may be substituted, or an alkoxyl group which may be substituted; and 
symbol "b" represents an integer of from 1 to 4, 

4. A thiocarbamic acid derivative represented by the following general formula or a salt thereof: 
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wherein R 1 represents an alkyl group which may be substituted, or a cycloalkyl group which may be substituted; 
R 5 and R 6 independently represent hydrogen atom, or a halogen atom; R 8 represents an alkyl group which may 
be substituted, a cycloalkyl group which may be substituted, an alkenyl group which may be substituted: an alkynyl 
group which may be substituted, an alkoxyl group which may be substituted, an alkylthio group which may be 
substituted, an amino group which may be substituted, a saturated heterocyclic group which may be substituted, 
an aryl group which may be substituted, or an aralkyl group which may be substituted; Y represents CH or nitrogen 
atom; X represents NH or single bond; symbol "d" represents an integer of from 0 to 3; and symbols M e" and f M 
independently represent an integer of from 1 to 3. 

A medicament which comprises the compound or a salt thereof according to any one of claims 1 to 4 as an active 
ingredient. 

The medicament according to claim 5 which is an antibacterial agent. 

A use of the compound or a salt thereof according to any one of claims 1 to 4 forthe manufacture of the medicament 
according to claim 5 or 6. 

A method for preventive and/or therapeutic treatment of an infectious disease, which comprises the step of ad- 
ministering a preventively and/or therapeutically effective amount of the compound or a salt thereof according to 
any one of claims 1 to 4 to a mammal including a human. 
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